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DIGITAL INTEGRATOR

DON'T LET THE TRADITIONAL LOOK FOOL YOU! A meterbridge router controller panel can run our new
This new audio console from Wheatstone has the most Wheatstone rackmount switcher for hundreds of additional
advanced DIGITAL FEATURES available on the market inputs. The totally modular hot-swap design accepts both
today! How about serial control of all switch, fader and analog and digital inputs. Dual metering is simultaneous VU

eight-character source display settings—for
TRUE INTEGRATION with routers and
automation systems—or four sterec mix
busses with simultaneous digital and analog
outputs? Multiple mainframe sizes? Dedicated
phone modules with DSP generated mix-
minus for easy control of two to four callers?

But DON'T STOP HERE: optional DSP
equipped modules allow programmable duck-
ing with gain reduction and master/slave

and full scale digital peak. Add a PC based
setup program for quick configuration of all
displays, mutes, tallies, machine starts and
mix-minus assigns (once set the PC is
removed for console stand-alone operation)
and you begin to see the power that lies
behind this intuitively simple control surface.

SOUND LIKE SOMETHING YOU'RE
LOOKING FOR? Give us a call here at
Wheatstone and ask about the brand new

selection, digital input attenuation, pan/balance, 4-band D-600 DIGITAL Aupio CONSOLE—our sales engineers
sweep EQ (plus sweep high pass), and compressor/limiter would love to tell you more!

with threshold, ratio, attack, release and makeup gain—all

on each input!

S\VVhcecaotrtone Corroration

600 Industrial Drive, New Bern, North Carolina 28562 {tel 252-638-7000/fax 252-637-1285/email: sales@wheatstone.com)

Circle (1) on Free Info Card
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Our encoders have the one feature
you've been waiting for. A future.

And now, your DTV future holds even more flexibility. Introducing Harris’ expanded
amily of ATSC MPEG-2 encoding systems--the 2-rack unit UniCoder SD and
niCoder HD, and the S-rack unit FlexiCoder VSS--all joining the original,
dp-capacity FlexiCoder VS21. These encoding solutions are available in 24
canfigurations--from basic, single-channel standard definition or high definition
encoding to fully redundant, multi-channel HD encoding. And their flexible,
modular designs allow for easy plug-in upgrades and expansions*. We're also intro-
ducing next-generation software for our entire encoder line, with video-enhancing
H> Compression Management, SD Statistical Management, Closed Caption and PSIP

solutions. The Harris encading family. A future of flexibility.

1 8300-4-HARRIS ext. 3083 « www.harris.com/communications

Circle (4) on Free Info Card
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UniCoder

next level solutions
WIRELESS
BROADCAST

COMMUNICATIONS
PRODUCTS

I/-I/\cl'\’l'\'ls

ommunications

*Self-contained UniCoders are factory upgradeable. ©1999 Harris Corporation
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(WWW.PANASONIC.COM/BROADCAST
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Broadcast professionals around the world have hailed DVCPRO's outstanding image
quality, rugged durability, extremely low operating costs and DV signal interoperability.
From 480i to HDTV, DVCPRO serves your ENG, EFP and studio requirements with a
single scalable format and a common 1/4” compact cassette. No wonder DVCPRO

has outsold all other component digital broadcast formats.

As a truly open recording system, DVCPRO provides full interoperability with a

rapidly growing list of leading manufacturers’ DV based editing systems and video
servers. DVCPRO offers the complete range of cameras, recorders, news
and production editing systems and station automation

solutions to fulfill your vision of the digital future.

DVCPRO. THE WORLD STANDARD THAT’S
ANYTHING BUT STANDARD.

For more information on the latest Panasonic

[
DVCPRQO products, call: 1-800-528-8601
(Upon request enter product code 22) I
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By Steve Epstein
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84 Hot off the floor

Our team of reporters sought out the latest solutions for your facility.
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By BE staff
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is ready for whatever the future

throws at you. From zero generation loss to simultaneous access, the

modular Media Pool out delivers in mission-critical operations. And

"%~ now Philips introduces the new HDTV Media Pool video server

wh h will keep your facility ready for tomorrow. To find out more, call 1-800-962-4287
or v it us a1 today.
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A look at the technology that shaped this industry.

Do you remember?

S
Fdliorial

Broadcast Engineering has
long supported the best
possible DTV transmission
scheme. In what month and
year did Broadcast Engineer-

Hold the boat,
there’s a betier way

ing magazine call for a halt
to DTV standardization until
full-scale test of COFDM
could be compieted. Correct
entries will win a BE-Tshirt.
Send entries to:
brad_dick@intertec.com.
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Tiernan produces the most v "Plug-and play” multi-slot Tiernan products are the !

! comprehensive range of architecture supporting up leading edge in digital television i

‘ products for HDTV and SDTV: fo 160 Mbps digifal payload  fechnology. ;

v Modular, full-featured, MPEG-2 ¢ Economical ATSC-compliant . .y i

i} and ATSC-compliant encoders HDTV encoders wifh video  Contact us for digital television |
: : for 1080i, 720p, 480p rafes from 10 fo 20 Mbps solutions that eliminate the

I VN and 480i v Modular HDTV and SDTV brick walls of other systems. ‘

L3 receiver decoders that 1'

provide flexibility to network
operations

'™ :IERNAN

"os,
vy,
:’ﬂi//.w;
%

Tierpan Commumca’t;ons Limited
8 Oriel Court, Omega Park

g 1 ‘ Wilsom Road
Communications ; o L1 .
-, 5751 Copley Drive, San Diego, CA 92111 USA TEL: +011-44-1420-544-200
if‘ 1 L: +1 619 587-0252 « FAX: +1 619 587-0257 FAX: +011-44-1420-88999 [
! 'EMAIL! info@tiernan.com * WEB: http://www.tierdan.com EMALIL: info@tiernan.com “
Leaders in Digital Television R R 2
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Professional Internet tools for
broadcasters

In case you missed it, maybe because you spent most of your time looking for HD solutions, Internet
and interactivity were the key terms at this year’s NAB. I know it sounds strange to be discussing the
world’s largest “broadcast” show in terms like these, but this year’s assemblage was more focused on
new types of services for broadcasters than in the past.

Sure, there was plenty of news and an overabundance of products on the TV side of things. There were
new HD cameras, lenses, storage and editing tools for those wanting to dabble in HD. Truly mature
products on the SD side of things were everywhere. A minor show, of sorts, was evident in the new HD
add-ons from a variety of vendors. Screen bugs and logo generators
for HD were widely secen. One vendor even showed a HD motion
logo product. While the traditional broadcast tools and tool-
makers were predominant, there were some new kids popping
up in booths too.

It wasn’t that products to support Interner broadcasting and
websites were new to the show, but this was the first time we’ve seen
long-time, traditional broadcast vendors bring such products to
market. Internet servers, editors and switches for Internet applica-
tions were evident not just in the Sands but the EVCC too. It was
largely the presence of such Internet products in the traditional
broadcast venue that was so encouraging.

What was most fascinating wasn’t that some traditional broadcast
vendors showed up with Interner products, but that these products
were built around traditional broadcast technology. It was that
these players clearly recognized that serious delivery of video and
audio to the Internet requires equipment more akin to broadcast
hardware than to desktop computers.

Some of these new products allowed not just the coupling of video to the Internet, but also
editing, browsing, storage and Web page production. Some of the larger systems allowed the
production of traditional on-air graphics and programming, with the simultancous and automat-
ic generation of matching website products. For the first time, we see those who understand video
developing products that broadcasters can use to deliver content to the Internet. No longer are
TV stations and producers forced to kluge together QuickTime-like toys to develop, produce and
deliver video to their viewers.

As stations seek to repurpose their expensive locally generated material for the Web, finding familiar
broadcast tools to do so will be warmly greeted. Now if we could only get the telcos and PC-types to
understand that 3fps isn't real video.

Brad Dick, editor

{Thunder

CLOBECASTER

Send comments to:
direct: brad_dick@compuserve.com
website: www.broadcastengineering.com
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Expanding Horizons At...

NBC

PBS Public Broadcasting Service
| WFLD F0X-32
h WT0G-TV
| wooD v

MTI/The Image Group
Behaviour Communications Inc.

' Optimus
+ | Charlex Inc.
e [T TVA |
: '&gmw e |
Eutop n!Broadcastif;'g ion
SME Magic Media Campany /

f

panding Our Produck Line...

phonie Frame™

# Moduiar 4RU frame

7 Mix up ta 16 video/audio modules

# Built-in reference distribution

# Built-m serial port remote control

# Hot-swappable redundant power supplies

Imaging Modules
# Digital video/audio
encoders, decoders, convertes, DAs
# logo Generators
& MUX/DEMUXs
# Frame Synchronizers

We've Expanded Our Universe...

The 1maging Series Of Digital Video & Audio Interfaces

Expanding Your Choices...

/72 Total Simplicity
16 independent modules in @ Symphonie frame
22 Total Inteqration & Modularity

Instoll any video and/or audio module
in any Symphonve slot .

/2 Total Breadth Of Range
Over 40 video & audio interfoces to choose from

/2 Benchmarked Performance
Chosen in evaluation after evaluation

#2 Field Proven
Over fifteen thousand units sold
72 Easy To Manage

Advanced management and control

vvww.miranda.com
1-800-224-7882

Tel, 514,333.17112
Fax, 514,333,9828
$t-laurent,(Qc)
(anida

"americanradiohistorv com iy

Mira n,dJa

Miranda Technologies inc.
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Reader Feedback

From the camera’s
viewpoint

There’s one sentence in your March
issue with which many directors, cine-
matographers, and editors would most
profoundly disagree. It’s in Rob Willox’s
piece on aspect ratios:

“From a technical and creative view-
point, it is far easier to derive a 4:3
picture from a 16:9 original than to for-
mat convert a 4:3 picture to a 16:9 wide-
screen image.”

For the creative side of the entertain-
ment industry, exactly the opposite is true.
Compositions that are filled out with fluff
on the sides lose impact. It’s usually far
easier to tighten on the top and bortom to
get a reasonable new vertical balance in
the composition. In normal storytelling,
characters tend to enter or exit through
the sides of the frame rather than the top
or bottom. Editors cut on entrances and
exits. Keeping common sides solves the
editorial problem completely.

Here at Paramount, we discussed this
issue with our cinematographers and
editors, and did extensive tests. The re-
sulting policy is that we make 1.33:1 the
big picture, and when it becomes neces-
sary, we will derive 1.78:1 from within it
by doing a dynamic tilt and scan.

Thats why the 24-frame progressive
1080 line system is important to us.
We’ll do an anamorphic transfer, map-
ping 1.33 into the whole 1920x1080
grid. That will be our working and
archival format. Downconversions to
1080i or 720p would come from 810 of
those original progressive lines, yielding
as good a picture as could be made in
those native formats.

JoHN SpRUNG
DIRECTOR OF TECHNOLOGY
ParamounTt TV PosTt PRODUCTION

Sony’s response:

John Sprung makes a very important
and certainly a valid point. But it is a
different point to the one we were mak-
ing. John is speaking to the issue of

12
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shootingon high-resolution filmor HDTV
(widescreen by definition). He is therefore
totally correct in his observations. Both of
these high-resolution formats fully facili-
tate the dynamic tilt and scan that John
advocates. This is a good solution to the
troublesome dual aspecr ratio dilemma.

We, on the other hand, were speaking
to the broadcasters dilemma - in the
context of standard-definition (SDTV)
electronic shooting - as they transition
from the traditional 4:3 aspect ratio
analog world to a DTV world encom-
passing both 16:9 and 4:3 SDTV digiral
formats, in addition to the ongoing ana-
log 4:3 NTSC format.

Shooting news or traditional televi-
sion programming with a 4:3 standard-
definition television camera CANNOT
facilitate the subsequent reformatting to
a sarisfactory widescreen picture. Insuch
circumstances, the only choices are:

(a) to portray the complete original
4:3 image within the 16:9 screen, leaving
subjectively troublesome “bars™ on the
left and/or right portions of the wide-
screen display;

(b) To electronically “zoom™ into the
4:3 original tocreate a widescreen “slice”™
which in turn throws away imagery top
and/or bottom, while also reducing the
already paltry vertical resolution of the
480 active line original.

While both of the above are choices
open to the creative, both alternatives
remain visually quite unsarisfactory. We
therefore stress again that under the
circumstances of dealing with dual aspect
ratio SDTV, itis a far better choice toshoot

June 1999
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the original in 16:9 widescreen SDTV.

First, the 16:9 display will be fully
satisfied, assuming the broadcasters’
learning curve of shooting in the new
widescreen formatis behind them (which
should not take very long based upon
European broadcasters’ experiences over
the past few years). Of course, the aes-
thetic challenge of “protecting™ for the
4:3 image (that will later be derived from
this original) is another of the new learn-
ing curves facing broadcasters, their in-
dependent producers, and freelance
shooters. But, it can be done. Under this
16:9 shooting circumstance the later
choice of how to handle this imagery on
the 4:3 screen is more flexible. The entire
image can, of course, be shown letter-
boxed — but here the “bars” issue must
again be confronted.

Alternatively, the 4:3 can be “cut-out”
from the original (with a further freedom
to “pan” thar selected cut. This provides
a full screen image with all of the original
resolution fully preserved. If the “protec-
tion” has been well implemented, then
both 16:9 and 4:3 will be well served.

In the case of the HDTV variant of
DTV, John Sprung’s points are well tak-
en. Butthen, HDTV is 16:9 by definition.

Best regards,

Lisa Young
SoNY ELECTRONICS

March Freezeframe
winners

Winners of the March, “Do your re-
member?” contest include:

Jamie Allyn Anako, Rochester,NY
M.L. “Pete” Deets, WMTYV, Madi-
son, W1 (Pete still has a copy of the
issue.)

The above winners received a newly-
designed Broadcast Engineering T-shirt.
You too can win a BE T-shirt by enter-
ing this month’s contest.

See page 8 for this month’s contest
question.
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ut long-range

1% vision into your
| a’gfta/mﬂayemeﬂt

onceived with a vision, the Roswell” Facility Management System puts you in complete control of your

igital future. Designed specifically for multichannel digital TV, the Roswell system provides complete workflow
utomation; from traffic scheduling to on-air operations.

he Roswell sysiem will manage your metadata and electronic program guides, along with the material,
1edia, and playback resources in your facility. And Roswell tightly integrates with our new Bowser™ Visual
sset Manager to let you see and hear digital material from the convenience of any PC workstation.

To see the benefits of perfect vision, contact your nearest Odetics Broadcast representative today.

Digital A«lmmgemem Solutions
The Americas (714) 774-2200 Europe +44 (0) 118 927-4600  Asia +65 324-0636

www.odetics.com/broadcast/ Email: broadcast-sales@odetics.com
Odetics. Ine. 1888 2803
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Beyond the Headlines
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News

Tonight Show becomes first HD network program

BY LARRY BLOOMFIELD

With the words, “This program 1s
being brought to you in ligh det-
initon,” fav Leno launched the tirst
nightly television program in both dig:
ital and 16:9, 10801 high definition on
April 26.

This historic event, which originated
from the network’s Burbank Studio 3,
marked NBC's, and network television’s,
first full commitment to regularly
scheduled digital programnnng, not
to mention the first in a high-define
tion format.

Many months of planning and prepa-
ration were involved, which mcluded
pulling the NTSC equipment out and
installing the new Sony HI equipment.
An easy task if the studio were dark, but
this was not the case. Several weeks ot
the Tonight Show were done out of a
truck parked next to the NBC Burbank
studio.

Although NBC contracted with Sony
to install the new gear, the ulumate
responsibility of interfacing the miles ot

FRAME
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fiber and copper cables, and
ensuring the program took
the right transmission path
and got to the right satellice
in both ATSC and NTSC,
rested with George Hamil-
ton, NBC’s HD project
nuanager.

*The Tonight Show with
Jay Leno™ began taping at 5
p.m. PST and was edited in
a newly equipped HD edit
suite. The finished HD show
was fed directly to atfiliares
via SBS-4 and transponder
6. The NTSC feed went to
New York via ATXT fiber
and then uplinked by New
York o attihates, all in time
tor its tirst airing just two
hours and 35 mimutes after the taping
concluded.

“All commercials were upconverted
from NTSC chrough the use of Snell &
Wilcox converters,” Hamilton said.

773
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A look at the issues driving today's technology

| Viewers are unlikely to see much
| "real" HD in early broadcasts.

| Stations predict that most of their programming will be

| upconverted NTSC.

21| 3
308 | A%

Upconverted

1-’ n
NTSC| 108 | 20%

Initialy

81- | 81- | Den't
80 | 100% | Kesw
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SOURCE: SCRI International www.scri.com scri@scri.com
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NBC engineer Marv Richardson works with Sony HDW-
500 HDCAM VTRs in "The Tonight Show" edit tape
area. The show is the first network offering to adopt an
HD format. Photo by Concept: Benson & Rice. Cour-
tesy of Sony.

“The graphics were upconverted from
wide screen 601 with YEM upcon-
verrers.” 1t is expected that commer-
cials will be done in high-defimtion
as the virtues of HDTV gain greater
acceptance.

The NBC projects department installed
the audio system last year. Hamilton
said that the audio console in Studio 3
is capable of 5.1 audio, but the remain-
der of the Burbank plantisn’t wired for
that configuration yet, so the show was
done in sterco. The audio was digitized
at the output of the studio audio con-
sole with NVision equipment into the
normal AES audio format. It was then
sent to the tape room for recording and
editing in this formatalong with the HD
video as HD SDI. When the show was
fed to the affiliates, the audio and video
was MPEG-encoded by a Tiernan en-
coder to the 45Mb/s data rate for distri-
bution by satellite to the HD affiliates.

Most of the studios at NBC Burbank
are equipped with five cameras, with
other cameras brought in as needed. In
comparison, the new HD studio sports
a total of 10 Sony HD cameras, includ-
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True Dual Domain Audio Testmg at an Attractlve Price Point

The Portable One Dual Domain is B Comprehensive analog audio 8 Internal save and recall of
the complete portable test analyzer 30 test setups

solution for analog and digital ® True digital domain analyzer ® Loudspeaker monitor for
audio and the AES/EBU/SPDIF with -140 dB residual-noise digital & analog-audio signals

serial digital interface. Asthe B Independent analog & digital
first portable pual bomain® audio generators and analyzers AUle

audio analyzer, it includes sepa- ® Generate and measure
rate and independent hardware interface jitter pl‘eCISIOI‘l
for analog, digital and interface m_ e 2 PO Box 2209

) 1 B Digital interface analyzer Beaverton, Oregon 97075-2209
signal generation and Tel: (503) 627-0832 Fax: (503) 541-8906

measurement. @ view AES/EBU status bits 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 bomain
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INTERNATIONAL DISTRIBUTORS. Australia: ¢ M Austialia Ply Lid. Tei: 3 9563 7844: Austria: ELSINCO GmbH. Tel: (1) 815 04 00 Belglum Hel en NV, Tel: 11 60 09 09 Brazil: INTERWAVE L1 A
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Croatia: ELSINCC )Rep Office Zagreb. Te 1615‘!45 Cze:nRepubhc ELSINCO Praha spol 5 A ri: npn e r 5. Te Y, Tel: 17 813 311 France ETS Mesureur
Tel: (1) 45 83 66 41 Germnny FgTW GmbH & Co. KG  Tel 221 7091 Greece: KEM Eleclionics Lid TP 85 E : ELS Tei {1 J000. Indla: Comcc e 1 116311606

U
Israel: Dan-El Technc 5. Lid . Tel: 3-647 B770; haly: AudioLink s ¢ | Tel 521648723 Japan: TOYO Corpor -1457. Malaysia: Te (Measurem.. I & Engineering

Sdn Selangor Tel 3734 1017 z‘,r Measuremen! & Engineening Sdn_(Penang), Tel: 4 422088 Audio 8 Video Wholesalers. Tel: ¢ 2 ‘H 206: Norway: Lydcons
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ABC’s Monday Night
Football goes HD

BC-TV, in a joint statement with

Panasonic Broadcast, recently an-
nounced it plans to produce and broad-
castthe rraditional Monday Night Foor-
ball games in high-definition.

“Live sporting events provide the best
platform to demonstrate the viewing
benefits of high-definition television,”
ABC-TV President Patricia Fili-Krushel
said. “*Monday Night Football’ - as the
only live, primetime sporting event —
offers the greatest opportunity to show-
case HDTV to the American public.
This is an exciting way to celebrate the
30th anniversary of ‘Monday Night
Football.””

Panasonic is building and outfitting a
720p HD mobile production truck,
which will travel to all 17 of the 1999-
2000 season Monday night gridiron
battles, one wild card playoff game and

s 8 8 5 * 8 9 B B B % B B s e b b s 0

USA Broadcasting
launches master
control center

The Barry Diller-owned USA Broad-
casting is in the process of complet-
ing its new state-of-the-art broadcast
facility in the Los Angeles area that
will serve as a master control room for
each of its stations. The control center

the Super Bowl. The
truck will include
both full-size studio
and handheld por-
table cameras in the
720p format for
the HD football
broadcasts.

No sporting cvent
would be complete
without its share of
tape machines, ABC
plans to use Pana-
sonic’s AJ-HD2700
tape machines (D-5 format), which are
selectable between the 720p and 10801
recording formats. Despite all this ca-
pability in the HD mobile unit, the HD
telecasts will be produced and trransmit-
ted separately from ABC's regular
“Monday Night Football™ on the tradi-
tional analog network.

Nobody to date has talked dollars
about any of the network deals, be they

* 8 ® B B 8 B 8 B3 B 5 B & 5 P B . @ ®

will provide substantial savings instaft-
ing and equipment costs and provide
more resources for programming and
station promotion.

Seeing a measure of success with new
programming at test station WAMI-
TV in Miami, USA Broadcasting exec-
utives are getting ready to make the
format, a mixture of local program-
ming and nationally syndicated fare, a
mold for all of their stations. Having

= . the rights to local NBA
and Major League Base-

ball games has helped
to fill the schedule in
Miami. If the network
secures broadcast rights
to sport franchises in

i other markets, the lo-

gistics of running 12
channels or more of this
kind of live sports pro-
gramming through their
new Ontario, CA, mas-
ter control could pose
problems,

The timetable to im-
plement this project
through its master con-
trol as a single point of
mulrti-

cantrol for its

USA Broadcasting plans to provide programming for its
stations from its new master control facility.
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ABC, CBS or NBC. In exchange tor the
720p HD equipment and production
subsidics, Panasonic will receive a bill-
board announcement in the pre-game
show on ABC's analog and HD telecast.

Panasonic will also receive commercial
time during the HD broadcasts.
ABC's *Monday Night Football™ will
begin its season on Sept. 13 with Miami
at Denver. ]

three years. USA would not say which
markets it plans on hitting first. The
first phase of this construction pro-
gram will service five stations, and
the second phase will serve tive or
more additional stations when com-
pleted. Plans are to implement this
new programming model in three to
four new markets, such as New York,
Los Angeles or Dallas, in the next six
to seven months.

The master control facility, which USA
refers to as the “USA Broadcasting Sta-
tion Works,” will be up and running by
this fall and will initially supply pro-
gramming for up to five USA broadcast
stations.

The new master control facility will
provide each station with local pro-
gramming, while reducing operating
costs for individual stations. Howard
Bolter, vice president of production
and engineering at USA Broadcasting,
estimates the centralized master con-
trol will save $8- to 10 million per
marketin equipment and staffing costs.
Those savings could be applied toward
promotion and programming. USA
Broadcasting is planning to build a
second similar tacility next year to
handle five more of its owned stations’
programming needs. u
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The world told Orville and Wilbur that man couldn’t fly. but they lefi doubt

HDCAM HDW- 700 Camcorder

behind and turned possibility into reality. Today, that kind of determination to leap into the future makes

With our HDTV suite, where

you go is entirely up to you.

Sony the only manufacturer who provides a complete solution for HDTV production. From the ground

up, no one offers digital innovation like we do. Take our HDCAM™ HDW-700 for

HDCAM HDW-500 VIR

example, the first HD camcorder ever created. Its ingenious design, based on Digital Betacam’ technology,

makes it a cost-effective alternative to traditional film that lets you shoot images

HDS- 7000 Series Switcher

of unprecedented quality on location, turbulence-free. We also offer HD portable and %t M‘ |

READY

1998 Sonty Eeciramics Ing All tighls reserved Reproduchion in whoie ot in part witheut writlen permussion fs protibited Sony, HOCAM, Betacam, Tnnitron, HOVS, DME LINK. the DTV-Ready lego and We're ready, Ate you? are rademarks of Sony Features and speciications subject lo change without natice

HDCAM HDW-700 Camcorder HDCAM HDW-500 VTR HDS-7000 Series Switcher
» 40 minute 1/2° HD cassette » Simultaneous HO/SD output s SMPTE 1920x1080i standard
* Memory setup card * Preread = 10-bit HOVS® processing
* Lightweight one-piece camcorder * 4 channels 20-bit digital jog audio = 3 multi-layer mix effects systems
* 2 hour 1/2" HD cassette
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studio cameras. nonlinear editing systems, servers and everything else you need to take

HDMI - 7000 Multi Effects System

wing—from HD editing VTRs, switchers and a 3-D effects system, to Trinitron® monitors. And flexibility?
g g Y Y

Try full compatibility for HD and downconverted SD formats, and open standards designs so our products

seamlessly work together and with other manufacturers’ equipment. Sony has the complete digital solution,

which is why NMT has chosen us to outfit their HD production trucks. It's also why pro-

HDAM Series Monitor

duction professionals like American Production Services, CBS, HD VISION and Madison Square Garden

Netvork productions are already taking oft with our HD systems. And Sony’s service and support programs

offer just what you need today and tomorrow. Get a first class trip into the

NMT HD Production Truck

futur« by calling 1-800-635-SONY, ext. PROD or visit www.sony.com/production. HDMM“'

We’re ready. Are you?™

4
HI¥ME-7000 Multi-Effects System HDM Series Monitors
« HD SDI for video inputs/outputs * HR Tnnitron CRT picture tube

= Easy-to-use GUI = 1080 or 1035 active lines
+« DME LINK™ interface to switcher * 16:9 widescreen with 4:3 Area Marker
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"It doesnt matter if
['m at work. home.or
my sons little league
game. | know our
transmitcters are on
the air.”

Remote Facilities
Management
for Transmitters

« = B " The GSC3000

is the most reliable. intelligent remote control

on the market todav—it can even call you at
the baseball park.
Now Available!

1.9 Network Module
TCP/IP for WAN/LANS

= = Gentner

Perfect Communication through Technology. Service. and Education

1.8600.568.9239 - 1.801.975.7200 - www.gentner.com
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Set-top boxes offer new possi-
bilities for broadcasters

For many broadcast executives, the migration to digital
includes an uncertain financial picture for their stations.
At NAB99, many vendors shared their vision tor a smooth
and profitable digital transition: datacasting,.

A number of exhibitors, mostly at the Sands, had products
and services that push the frontier of digital broadcasting.
Demonstrations consisted of technologies directly related to
the “how and when™ of television viewing with devices that
can cither be built into a television sct or cloaked in a set-top
box (STB).

Cable and direct-to-home service providers already take
advantage of many of these features today. Broadeasters need
to become familiar with them so they’ll know where, how and
why the features can be incorporated into their systems tor the
maximum return on their DTV investment.

Looking at the tops of most TV sets, this real estate 1s
becoming more valuable with every new device that hits the
market vying for space. Between cable boxes, VCRs, DVD
plavers and electronic games, planning is an absolute must in
the development of new set-top equipment. The combining ot
feature and legacy considerations must play an important
role.

The most common features in today'’s STBs are tuners
capable of receiving both digital and analog signals wich
baseband audio and video outputs. Since these devices cater
to the analog world, the baseband outputs are necessary for
both stereo components and S$-Video, which gives higher
quality pictures than the composite output. There is usually
an RS-232 data port that can be used as a lower speed data
port for connection to other consumer devices and trouble-
shooting. When the system operator offers pay per view or
possibly connection to the Internet, a telephone modem could
be a part of the STB for a return path to the headend.
Mindport ofters what is called an “IR Blaster” that allows
STBs to function as an interface to a VCR, climinating the
second step of having to program two devices.

Most STBs incorporate the function of reception and also
act as an integrated receiver decoder (IRD). Most will also
have a “smart card” that gives each STB its own identity and
allows the svstem operator to distinguish between users. The
electronic serial number, which is part and parcel of the
“smart card,” is entered into a subscription management
svstem (SMS). Through the SMS, broadcasters or operators
can exercise a certain amount of leverage over the user’s
STB. It is the SMS and the conditional access signals
embedded within the digital signal that permit viewers to
sec or be excluded from specific programs or services.
Conditional access can be set up on a regional or other
definitive basis, to grant viewers access to all or parts of
the system, packages of programs or other markering
schemes.

Copy protection is an ongoing industry concern. Most of
today’s STBs incorporate features that prevent unauthorized
copying of program material. Probably the most familiar
aspect of today’s STB is the electronic program guide, which
gives the viewer the ability to click and tune rather than
reviewing, channel lineups or surfing.

wwWwW americanradiohistorv com
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CALREC AUDIO
MANUFACTURE HIGH
PERFORMANCE
BROADCAST AUDIO
CONSOLES.
IF YCU REQUIRE AN
ANALOGUE OR DIGITAL
SOLUTION CONTACT
CALREC.

Believe everything

you hear

Calrec Audlo

he right solution

For Further Information Contact:

Studio Consultants (New York)
Tel: (212) 586 7376 Fax: (212) 582 2169
e-mail : scidoug@aol.com

Redwood (LA & Nashville) Calrec Audio Ltd

Tel : (615) 871 0094 Fax : (615) 872 7080 Nutclough Mill, n'Bridge,

e-mail : redwood®@isdn.net West Yor 8EZ, UK
. Telephone : +44 (0) 1422 842159

Fax : +44 (0) 1422 845244

CA L R E C E-mail : enquiries@calrec.com

Website ; www.calrec.com
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“OpenTV has the additional capabili-
ties to allow for interactive applications
such as weather, sports, home banking,
home shopping, games, etc. The next
generation of STBs will include most or
all of these features and a lot more,” said
Mark Zisek, Mindport’s product man-
ager of STBs.

Many of the STBs, and the systems they
support, will work with current television
programming providers. For example,
Philips TiVo allows subscribers to access
special programming packages from en-
tertainment providers such as Showtime,
E! Enterrainment, FLIX and HBO.

Several models allow viewers 1o select
viewing preferences. The STBs can then
select programs and provide program-
ming via cable, antenna or satellite. These
models, such as Philips TiVo, also rec-
ommend programming based upon the
viewer's selected preferences or past view-
ing history.

Many vendors aren’t exactly excited
about sharing information about their
next generation of STBs, but the more
obvious features don't seem to be an
issue. Most plan to include a hard drive
that allows digital content to be down-
loaded into the STB for viewing at the

viewer's convenience. NDS's XTV will
be offering this feature. USB is a consum-
er electronic standard that will allow
other devices to be plugged into the STB
and have a common interface.

Future features include DOCIS mo-
dems and cable modems that will be
built into the STB to allow for high speed
Internet searching. Two variations are
under consideration: one that will dis-
play the Internet on the TV screen and
the other will connect to a PC.

Consumer polling is an important as-
pect of the new STBs. It will provide
detailed statistics on what the consumer
is watching. Zisek noted, “Savvy opera-
tors are beginning to demand more of
advertisers, as they will have more infor-
mation about viewing habits than ever
before. We are working in this area, as
we have capabilities in both the STB and
the billing system. This will also have a
big impact on the broadcasters.”

With the FCC'’s recent decision permit-
ting private ownership of STBs, stan-
dardization is a key issue. The closest
thing to this is the DVB/DAVIC Interop-
erability Consortium, which is dedicat-
ed to setting standards for cable modems
and interactive set-top boxes. Its mem-
bership consists of the

For more information or to request our full catalog call:
800-251-4224 ® Tel: 530-274-2048 # Fox: 530-274-9442 ® www.aj0.com

JA vibeo

Model HD10C

HD Serial Digital to SVGA or HD Component
Analog, 10 bits, RGB or YUV, 10801 or 720P,
50/60 Auto Select, 2 EQ Serial HD Outputs

N\
T\

..d-“__.z'_.ll

. $2,875.00*

*plus power supply

‘N

who's who in the world-
wide STB arena: Pace,
Alcatel, Cocom, Comat-
las, DiviCom, Hughes
Network  Systems,
Nokia Multimedia Ter-
minals, Philips Digital
Video System, Sagem,
Simac, THOMSON
multimedia and its sub-
sidiary THOMSON
Broadcast Systems, with
other manufacturers
jumping onto the band-
wagon regularly.
Current consider-
ations by congressto per-
mit the capabilities of
local-into-local was one
STB area not highly vis-
ibleat NAB99. With this
in mind, Thomson Con-
sumer Electronics plans
tomanufacture and mar-
ket a new line of local-
into-localcompatible re-
ceivers expected to be
available by the end of
the year. Despite the fact
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24

Broadcast Engineering

June 1999

www americanradiohistorv com

that the legislative process has not run its
full course, Thomson engineers have
started work on software and hardware
upgrades thar will be necessary with
DirecTV’s local-into-local option. ®

DTV reception

he final link in any television chain

is in the display unit. Obviously, if
there isa TV signal present, the first step
to good picture, sound and data would
be to capture as much of the signal as
possible. Ensuring that the radio fre-
quency (RF) energy gets to the TV set is
a whole subject unto itself. With digital
television, signal reception can be tricky.

Since cable systems have not started to
carry digital television signals, terrestrial
or over-the-air reception may be the only
way a viewer might be able to receive one
of the expanding ranks of digital televi-
sion stations. It is not always possible to
erect a mast with an antenna, so many
viewers (for example, apartment dwell-
ers) may have to settle for an indoor
antenna of the
type whichhave
been dubbed
“rabbit ears.”
Rabbit ear an-
tennas bring up
awhole new set
of problems
and  issues.
Since the entire
receiving pro-
cess is a chain
anditis only as
good as its
weakest link, it's a good idea to have
some answers when the engineering de-
partment of your station gets those phone
calls on what to do.

Bud Tadiken, vice president of engi-
neering at Microtune, spoke recently
about tuners, television set front ends
and other issues related toreceiving DTV
signals. (See Microtune announces tuner
breakthrough, page 24 Broadcast Engi-
neering, March 1999).

One of the more important issues, said
Tadiken, is the potential interference
effects that will be seen when all allocat-
ed DTV and legacy analog channels are
filled. “Already interference effects have
been reported in Los Angeles and Japan,
and right now only the major networks
in the top 10 markets are transmitting,

Bud Tadiken,
president of engineer-
ing at Microtune.

vice
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hop At Home Network - the country's fastest

growing home shopping network -- reaches over 60
million households every day through its network of "W ld T l m ’
over 200 affiliated TV, cable, DBS and owned and e to e e etrlcs
operated stations. To keep up with the demand for new

programming, production crews work around the clock exaCtl”

at the network's expansive studio in Nashville, TN

using a custom designed Telemetrics Camera Robotics What we Wanted".

Svstem.

“Telemetrics essentially built this system specificallv for
us. We told them what we wanted and they delivered
it,” said Mr. Gratteau. “Other cam-

era robotics companies we spoke to

did not want to talk about customiza-

tion. "lTelemetrics engineers listened

and configured the equipment to our

specitications.

“The system is impressive and allows
us to capture shots we could not get
using traditional cameras and opera-
tors,” said Mr. Gratteau. Every
aspect of the Telemetrics Trolley
System and Pan/Tilt devices can be
controlled trom any of the three pro-
duction control rooms in the facility.
“This was a critical component in the
systems design,” according to Mr.
Gratteau. “Telemetrics custom
designed their powerful Control
Panel Software so that we could con-
trol the entire system from any of the
three control sites. This provides us
with a grear deal of flexibility.

“Telemetrics was the most cost-effec-

ive ot all the companies we spoke to.

More importantly, Telemetrics was

able to give us exactly what we wanted in terms of per-
formance and features at a price we could afford,” said
M Gratteau.

and they delivered."

Telemelrics Inc.

CAMERA ROBOTICS SYSTEMS

. Kent Gratteau
6 Leighton Place VP of Broadcasting & Engineering
Mahwah, NJ 07430 U.S.A. Shop At Home Network
201-848-9818 «Fax 201-848-9819

www.telemetricsinc.com
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often at reduced power levels,” he said.
“As the off-air spectrum becomes more
and more crowded with channels, includ-
ing adjacent, image and other taboo chan-
nels, the characteristics of a broadcast
television tuner will have to more closely
resemble those of a dual conversion tuner
toavoid these interference effects. For this
reason, | expect to see future TVs using
dual conversion tuners as costs are re-
duced by silicon integration.”
Multipath poses additional difficulties
to overcome, particularly in urban ar-
eas. “Multipath effects are most preva-
lent in urban areas where tall buildings
cause strong reflections,™ Tadiken said.
So long as the difference in signal strength
between the direct path and reflected path
is sufficiently large, the digital processing
in the demodulator 1Cs, combined with
improved directivity antennae, should be
quite capable of handling this issue.”
Philips is working on a circuit that
would follow the tuner section in a dig-
ital television receiver. This circuit would
electronically exam the incoming signal
and, where there are multipath compo-
nents in the received signal, would fock
to the most prevalent of the signals,
remember where it is with respect to the

other undesired signs, and pass one good
clean signal for decoding. According to
Philips, this is much easier to do in digital
than analog.

“In an urban area, signal strengths are¢
usually sufficient to penetrate building
materials, so in these areas indoor anten-
nae (rabbit ears) should be sufficient for
DTV reception,” Tadiken said. “How-
ever, in rural areas that may have fringe
reception, indoor antennae are generally
useless even for analog TV today. Fortu-
nately, in rural areas there are normally
no restrictions on erecting an outdoor
antenna on a mast,”

Tadiken suggested that a way of im-
proving signal-to-noise rato in a rural
areais to use an antenna-mounted pream-
plifier or buffer. “This buffering pre-
vents the signal losses in the connection
from the antenna to the set from degrad-
ing the picture quality, particularly at
UHF frequencies,” he said. “An even
betrer way to do this would be to mount
a tuner on the antenna so that the much
lower TV intermediate frequency (IF)
would be used to connect with the set.
This would minimize the losses and al-
low lower cost wiring or nonprofession-
al installation to produce satisfactory

» iZHoladay

We do our job so you can focus on yours.

Telephone: 1-877-HOLADAY » Facsimile: 612-934-3604
E-mail: sales@holadayinc.com < Internet: www.holadayinc.com

Holaday has
the keys ...

« Easy-to-use, graphical ELF,
VLF, RF instruments

« EMF analysis software

= Personal protective
equipment

« Training, site surveys and
technical support

« full calibration services
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results, Of course, there are also very
smart people out there working on im-
proved antenna technologies.”

Most television sets are connected to a
chunk of copper with a cable system
between them and either a direct feed
from the TV station or an enhanced
antenna system at the cable company’s
receive site. This does not always guar-
anteed the viewer will get the best possi-
ble signal-to-noise ratio at the RF inpurt
to the TV set, but what is delivered is a
high level of what ever is on the cable
system, noise included. With the concept
that TV sets are virtually direct fed with
a reasonably high-level signal (typically
10 microvolts), there has been little in-
centive on the part of set manufacturers
to put a lot of design effort into the
improvement of their sets’ front ends.
The technology is out there and this
appears to be changing with the increase
in off the air requirements of digital
television sets.

For additional information sce Micro-
tune'’s website at www. microtune.com
and the Philips Semiconductor website
at www.semiconductors,philips.com. B

Send questions and comments to:
larry_bloomfield @ intertec.com

| WANT THAT CLIP AND
| WANT IT NOW!

g

INSTANTLY LOAD A FILL CLIP & KEY CLIP =5 ﬁ
AT THE PRESS OF ONE BUTTOMN. THEN ESStS=
PLAY OUT BOTH CHAMMNELS, IN SYNC.

Wisht us ot MAB booth FLI408S, ab {F) 252-0158 or en the web: www, dniicontrels.com
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The Future Holds,
You’ll Be Ready.

The DPS-470 Serial Digital AV Synchronizer
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VIDEO:
SDI Serial Digital

Composite
Y/C

The DPS-470 serial digital component AV syn-
chronizer is the ideal choice for broadcasters
transitioning to DTV. Available in video and
audio/video configurations, the DPS-470
bridges the gap between analog and digital
production facilities. 10 bit ITU-R 601 compo-
nent processing and adaptive comb filter de-
coding provide maximum signal transparency.
A built-in auto sense TBC and digital test

pattern generator round out the features.

For combined video and dual stereo audio
synchronization, add the DPS AS-470 internal
digital audio synchronizer option. Because all
outputs are active, analog and digital devices

can be connected at the same time.

As you move to DTV, the DPS-470 is your

oe.,qninst absolescence. And you
. L
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FCC revokes Trinity license

BY HARRY MARTIN

In a recent decision, the Commission,
by a 3-2 vote, revoked Trinity Broad-
casting’s license for station WHFT (TV),
Miami. The Commission’s decision af-
firmed an AL] 1995 ruling that Trinity
had exercised de facto control over Na-
tional Minority TV, Inc., a purportedly
minority-owned company, and that the
principals of Trinity and NMTV abused
the Commission’s processes by using
NMTYV to evade the Commission’s mul-
tiple ownership rules. At the time, Trin-
ity was allowed to own a maximum of
12 TV stations butallegedly used NMTV
to buy two others based on NMTV’s
minority ownership.

Although the Commission rarely de-
nies license renewals, the outcome could
have been much worse for Trinity. Its
entire network of 12 full-power stations
and more than 300 LLPTV stations was
potentially at risk. Nevertheless, the
Commission concluded that the loss of
one station (WHFT) was an adequate
and appropriate deterrent against future
violations.

The Commuission’s Trinity decision pro-
vides a strong warning signal that the
FCC takes its minority policies seriously
and that misrepresentation and/or ar-
tempts to circumvent the Commission’s
ownership rules will not go unpunished.
Any broadcaster who violates these pol-
icies runs a substantial risk of having
their license revoked. The decision also
indicates that, with respect to any pend-
ing requests to obtain an extension of a
construction permit under the Commis-
sion’s former rule (including appeals),
the FCC now is applying a strict stan-
dard for obrtaining an extension.

FCC assesses heavy fines

The FCC fined a station in Washington
$19,000 for, among other things, failing
to keep its tower lit and painted. In
addition, the FCC recently issued fines
against other stations around the coun-
try for failing to maintain limited power,
failure to test equipmentregularly, broad-
casting a telephone conversation with-

30
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out authorization, and broadcasting in-
adequately censored indecent material.

In its recent fines for technical viola-
tions, the FCC determined that lighting
or transmission problems existed at in-
dividual stations and inspected the sta-
tions. In every case, the Commission
found additional noncompliant items
for which itissued fines. In the Washing-
ton case, the FCC determined that the
station’s tower lights were not working
and entered the station. The FCC agents
determined that, in addition to the tower
lighting, the paint on the tower was
faded and chipped. Further, the agents
inspected thestudio equipmentand found
that Emergency Alert System (EAS)
equipment had not been installed and
that remote control and metering equip-
ment had not been installed. The FCC
fined the station $19,000 for these viola-
tions.

During similar investigations, FCC
agents fined a Florida station $7,000
(finding a failure to keep a public inspec-
tion file available, failure to conduct
performance measurements and failure
to test and meet EAS requirements) after
a report of parasitic emissions. A Missis-
sippi station was fined $10,000 for oper-
ating with too much power as well as for
inaccurate station logs, ineffective sys-
tem monitoring, and a lack of fencing
around its tower.

The FCC also has fined several stations
for the content of their broadcasts. A
Virginia station and a California station
(which rebroadcasts the syndicated pro-
gramming of the Virginia station) were
fined for broadcasting a telephone con-
versation with a caller who was incor-
rectly told that she was put on hold. The
caller settled a civil suit with the station
thar arose from the incident. However,
the FCC stated that the resolution of the
civil suit had no bearing on the violation
of FCC rules. In another content-related
fine, a Rhode Island station was fined
$7,000 for ineffectively bleeping inde-
cent words from a conversation. The
FCC found that a bleep in the middle of

June 1999
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a clearly recognizable word, combined
with the context within which the word
was used, resulted in a violation of the
indecency rule.

Auction rules affirmed

In an order released April 20, the FCC
affirmed the following provisions of its
program, firstapprovedin August 1998,
for the use of auctions to resolve murtual
exclusivity among commercial broad-
cast applicants:

- Auction processing of applications
which already have been through full
hearings was affirmed.

- The FCC rejected requests for reim-
bursement of expenses by applicants
who counted on or who had already
paid for hearing processing.

- The FCC affirmed that petitions to
deny will be permitted only after an
auction winner is selected. The deadline
for such petitions will be 10 days after
the auction winner’s long-form applica-
tion is accepted for filing. (Petitioners
against an LPTV or translator winner
will be afforded 15 days to file.)

-The FCC changed the “new entrant™
35 percent/25 percent bidding credit
award procedures by redefining “recog-
nizable interest” for purposes of assess-
ing the number of other media interests
to mean any attributable interest.

Harry C. Martin is an attorney with Fletcher,
Heald & Hildreth, P1.C., Rosslyn, VA.

o

Dateline

Broadcast stations in the
fallowing states must file their
biannual ownership reports on
or before Aug, 1, 1999: Califor-
nia, lllinais, North Carolina,
South Carolina and Wisconsin.
The December 1998 edition of
Form 323 which includes
gender and ethnicity informa-
tion, must be used by commer-
cial broadcasters,

Send questions and comments to:
harry_martin @intertec.com
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Buy cheap video jacks now
and in a few years people

ADC Superjacks. A smart investment to keep you
and your network looking good.

\.deo jacks are by no means the biggest part of converting your system to digital. So its easy to overlook their

irportance and buy them on price. B But if your station winds up broadcasting a higher-level format than your

Je ks can handle, you're going to look, well ..
your jack fields. B Thats why we invented ADC Superjacks. Designed
specifically for digital signals, they can handle any format out there.
All the way up to uncompressed HDTV. In fact, they're the only video
Ja ks to surpass SMPTE® 292M standards. And they have the best

Ir oedance performance of any jacks on the market. B All of which
Cein make a big difference in the way people see you. B ADC

Te 2communications. \We've got answers before you have questions.
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- pretty bad. You might even have to shut down, re-cable and replace

ADC Superja W
Why take chances?
Call us at

1-800-726-4266

for more information and a free booklet

How to Build Your Digital Infrastructure

Or visit us at

www. adc.com/Products/AVproducts/index. html

WTelecommunications
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nert's Corner/Vendor Views

The 2GHz ENG spectrum skirmishes

JERRY WHITAKER, BE CONFERENCE CONSULTANT

It may be reassuring to know that
today, even in the era of lighting-fast
technological change, there is at least
one thing that never changes — the
fight over spectrum. Then again, per-
haps it is not very reassuring at all. The
tug-of-war over the limited resources
of the radio frequency spectrum, or at
least the practical, usable portions of it,
has been going on for decades. As new

technologies have pushed the limits of
creativity and personal communications
— much without the benefit of wires —
demands on the spectrum that broad-
casters have claimed for decades have
come under increasing challenge,
One of the more visible and impor-
tant battles of late is the 2GHz ENG
band issue. The fight has see-sawed
back-and-forth as the varied interests

involved made their arguments, de-
bunked opposing arguments, and fash-
ioned ways to deal with the final out-
come, whatever that might be.

This month, two individuals who have
been in it from the beginning, Dane
Ericksen and Dan Shine, examine the
2GHz issue. ("]

@ Send questions and comments to:
] hitaker @int \

he battle for the 2GHz electronic
news gathering (ENG) band contin-
ues. In a Memorandum Opinion and
Order and Third Notice of Proposed
Rulemaking to ET Docket 95-18, the
FCC has pro-
posed reallocat-
ing 35MHz of
spectrum to mo-
bile satellite ser-
vices {(MSS), thus
changing 2GHz
ENG from 1990-
2110MHz 1o
2025-2110MHz.
A previous pro-
posal would have
shifted the 2GHz
TV broadcast
auxiliary services (BAS) band upwards
by 20MHz and would have resulted in
only a 15MHz net loss of bandwidth.
However, Congressinstructed the FCC
to find another 55MHz of spectrum in
the 2GHz band for auction purposes
as part of the 1997 Balanced Budget
Act. An even more draconian reduc-
tion in bandwidth, from 120MHz to a
mere 70MHz, did not occur because
the Society of Broadcast Engineers and
others were able to show a further
reallocation would impact the National
Aeronautics and Space Administra-
tion, which uses 2025- to 2110MHz
on a secondary, shared basis for Earth-
to-space and space-to-space commu-
nications. Such sharing is possible with
low-density uses such as ENG, but

EXPERT

Dane E. Ericksen,
P.E., CSRTE
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would not be compatible with high-
density uses such as cellular, personal
communications services and MSS.
Impacted systems would have includ-
ed the Space Shuttle, the Hubble Space
Telescope, the future International
Space Station, the GOES Weather sat-
ellites, Landsat and the NASA Track-
ing and Data Relay satellites (TDRS}),
The reallocation would also have vio-
lated treaty agreements the U.S. signed
with the European Space Agency, Ja-
pan and Russia. All in all, it was a
pretty impressive example of why
Congress should not try to micro-
manage a technical regulatory agen-
cy such as the FCC.

Another bright spot in the rule mak-
ing was the FCC affirmation that MSS
entities must pay all relocation costs
to move 2GHz TV BAS licensees to the
new band plan. The most likely form
of that new band plan now appears to
be seven 12.1MHz-wide channels, al-
though there is a possibility of an
alternative band plan, discussed in a
following paragraph, that would in-
stead allow seven 14.3MHz-wide
channels. Both plans will, of course,
mean reduced deviation for links that
elect to remain analog, or early con-
version to digital modulation. How-
ever, according to a report filed by
Walt Disney Imagineering Research
and Development, itappears that prac-
tical DTV pickup hardware is still at
least two generations, and probably a
year, away. Unlike fixed, point-to-

June 1999
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point TV BAS links that convert to
digital modulation where the increased
size, weight, power consumption and
latency problems can generally be tol-
erated, TV pickup stations do not
have such leeway. Indeed, the equip-
ment the Disney engineers had to load
into a helicopter for dynamic perfor-
mance tests was so heavy (550 pounds)
that a seat had to be removed from the
helicopter and the flying time restrict-
ed because a full tank of gas could not
be accommodated.

Another problem is thatcurrent FCC
rules only specifically authorize digi-
tal modulation in the 6.5-, 18- and
31GHz TV BAS bands. However, a
pending Petition for Rulemaking, RM-
9418, filed by the Telecommunica-
tions Industry Association (TIA),
would amend the FCC rules to also
allow digital modulation in the 2-,
2.5-, 7- and 13GHz TV BAS bands,
plus other changes, and it appears
likely that the FCC will act favorably
on at least the digital modulation as-
pect of the TIA petition.

The most surprising of the com-
ments filed in ET 95-18 proceeding
was a proposal by Celsat to share
2010- to 2025MHz with broadcast-
ers (i.e., all of Channel Aln and a
portion of Channel A2n). Celsat pro-
poses dual-band handsets transmit-
ting on both 890MHz cellular fre-
quencies and 2GHz frequencies. Un-
der the Celsat plan, TV BAS 2GH:z
receivers would be equipped with
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2.2GHz “keep away™ beacons. Dual-
band handsets detecting a keep-away
beacon on the downlink frequency
would lock out 2GHz operation and
only allow 890MHz cellular transmis-
sions. Thus, in populated areas where
broadcasters use 2GHz, bur also where
good cellular coverage exists, MSS
subscribers would get service from
conventional terrestrial base stations.
But in remote areas where cellular
service Is lacking and where there

Equipmenr manufacturers have
watched and waited for the final
word on the 2GHz broadcast auxiliary
band rechanneling for anumberofyears.
They have spent a considerable
amount of time and money working
out solutions to speculative propos-
als. Now, it appears that we may be
close to a final announcement and
hope that this issue can finally be
; resolved. The
following are
some issues that
are affected by
reducing the
bandwidth of
the RF channels.

The proposed
reduction 1in
channel band-
width will have
a profound af-
fect on equip-
ment perfor-
mance if we are to continue with an-
alog ENG. This is still under study,
but we know that channel bandwidths
of 12MHz or less will impair the abil-
ity to use multiple analog audio sub-
carriers above the video signal. Two
audio subcarriers will be possible, but
a third and fourth would be a problem
unless digital audio techniques are
employed. There also could be perfor-
mance trade-otfs with video ftiltering
and video deviation.

The video filtering issucs are not
trivial. It is naive to think the video
low-pass filter bandwidths can be nar-
rowed to allow more room for audio
subcarriers without degrading the
group delay of the video filter/equal-
izer. This degradation produces ring-
ing and chroma distortions that can
not be corrected. Lowering the video
deviation will decrease the video sig-

VENDOR|

Dan Shine, Adaptive
Broadband

34

Broadcast Engineering

would most likely be no 2GHz ENG
receivers requiring protection, the
handset would be free to transmit on
2GHz frequencies.

Under the Celsat proposal, broad-
casters could end up with seven
14.3MHz wide channels instead of
seven 12, IMHz wide channels, and
such wider channels would be more
conducive to reduced-deviation ana-
log operations with two audio subcar-
riers. Further, 14.3MHz wide chan-

nal to noise proportionally. This is
not desirable because of the normally
low operating margins that exist with
analog ENG. All of these issues must
be addressed to keep the adjacent
channel interference to acceptable lev-
cls. The question is how much are we
willing to lower the performance bar
for analog ENG operation? Itis a very
subjective question and each chicef
engineer or director of engineering
tends to have a different answer.
The use of digital transmission tech-
nigues is an option that would pro-
duce acceptable video performance in
less bandwidth. The cost of digital
ENG equipment, as was seen during
NABY9, is high and may be initally
prohibitive in some markets. Digirtal
ENG with COFDM technology does
have some major advantages in that it
is impervious to RF multipath distor-
tions and has capabilities to transmit
multiple video and audio streams. This
may be the ultimate answer and its use
will depend on the worth broadcast-
ers put on the increased performance.
This technology will allow the broad-
caster to do ENG reports, sports and
E] in ways that werc prohibitive pre-
vious to the availability of this tech-

The Dr. is listening!

Problems?
Questions?
Solutions?
Comments?

Contact the Dr. at

June 1999
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drdigital@compuserve.com

nels open the possibility of half-chan-
nel splits for digital operations. Al-
though only standard-definition, heavi-
ly compressed digital signals would be
possible in a 7.15MHz split channel,
and that may be adequate for ENG
teeds, [ |

Dane E. Ericksen, P.E.. CSRTE is a memiber of
the SBE Board of Directors and is a considting
engineer with Hammett & Edison, San Fran-
Cisco.

nology. That may be worth a great
deal to progressive broadcasters who
use innovation to capture audience,
There have been some minor effects
to business in general that can be
attributed to the proposed change in
the channel plan for the 2GHz broad-
cast auxiliary band. Itis not the change
itself but rather the length of time that
the issue has gone unresolved. | am
sure that all of the microwave equip-
ment manufacturers have suffered
some ill etfects due to the indecision.
For example, Adaprive Broadband
(MRC) has comprehensive retuning
plans for cquipment in the tfield to
deal with the channel reallocation,
but we ¢can not put the plans in effect
until the tinal ruling is announced
Broadcasters are unsure of how to
proceed with growth. We hope tor a
final resolution soon so thar we can
get on with the formidable task of
equipment medifications thatwill lead
to operational stability in the 2GHz
broadcast auxiliary band. [ |

Dan Shine is director, Advanced Products for
Adaptive Broadband, Chelmsford, MA.
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Digital Handbook

Transition to Digital
Audio synchronization

BY MICHAEL ROBIN

I n digital audio production envi-
ronments, digital audio equip-
ment may be used as stand-alone
devices connected to other pieces
of equipment via analog I/O ports.
In this case no synchronization is
required. However, when scveral
digital audio signal sources are
connected to a digital audio mixer
using digital /O ports, these digi- |
tal sources must be synchronous.
In digital video production envi-
ronments, especially when the end
result is an embedded audio sig-
nal, the synchronization require-

TEMPORAL

/REFERENCE POINT

AES/EBU DARS

Z| CHANNELA |Y

CHANNEL B | X| CHANNEL A |Y

CHANNEL B

v rmE s

' TIMING TOLERANCE{

5% AT RECEIVER OUTPUT
25% AT RECEIVER INPUT

AES/EBU DIGITAL AUDIO SIGNAL

Z| CHANNEL A |Y| CHANNEL 8

X| CHANNEL A (Y

CHANNEL B

ments extend to audiofvideo syn- -
chronization.

Figure 1, To be considered in sync, digital audio signals must be within +/-5 percent of an audio

frame at the transmitter output and +/-25 percent of an audic frame at the transmitter input. The

Digital audio studios

Digital audio signals are made of
discrete samples. Mixing, inserting and
assembling digital audio signals from a
variety of sources requires the samples
to be synchronized to a reference source
in both frequency and phase. If the

|FRAME GRAB

A look at tomorrow's lechnology.

signals are not locked, clicks may be
heard as one signal runs through a
timing point with respect to another
signal being mixed with it.
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timing reference is the first edge of the Z or X word.

synchronizing generator is used to feed
each digital audio source with a refer-
ence sampling rate signal in a manner
similar to that of a television studio. To
this effect, a separate sync input is need-
ed on every piece of equipment. The
preferred method is the use of a digital
audio reference signal (DARS). The
DARS has the formar and the electrical
configuration of the two-channel AES/
EBU interface.

Digital audio samples must be in phase
with the DARS reference signal with a
tolerance of =5 percent of an audio
frame at the transmitter output and a
tolerance of =25 percent of an audio
frame at the receiver input. The timing
reference signal is the first edge of the Z
or X sync word. Timing is expressed as
a percentage of the sampling period.
Failure to synchronize and phase digital
audio signals can result in pops and
clicks. Figure 1 shows the timing differ-
ence tolerance with respect to a DARS.

When connecting external digital sig-
nals to an otherwise synchronous and
timed audio studio or center, one of two
conditions may occur:
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rate. External 48kHz sam-
pling rate, nonsynchronous
signals need to be audio
frame synchronized to lock
the drifting sampling rate
to the DARS signal.

Audio/video production

In video production facil-
ities, the distribution of dig-
ital video and audio signals
can be achieved by routing
them separately. Alternate-
ly, the digital audio signal
can be mapped (embedded)
into the ancillary dataspace
of a bit-serial digital video
signal conforming to the
ANSI/SMPTE 259M stan-

Figure 2. Digital audio studios are connected much like video facilities. The DARS signal is used

in much the same manner as black burst.

e The incoming signal is nominally
identical in sampling frequency but is
out of phase with the DARS. In thiscase
a digital audio frame synchronizer is
required using the DARS as a frequency
and timing reference.

® The incoming signal is not identical
in sampling frequency. In this case a
frequency-rate conversion is necessary.

Figure 2 shows a simplified block

diagram of a digital audio production
studio. A central DARS generator feeds
several pieces of equipment to achicve
svnchronization and timing. Withinthis
type of facility, there are several com-
mon points that need 1o be addressed.
CD plavers use a sampling frequency of
44.1kHz. This requires an audio fre-
quency-rate converter to convert the
signal to the standard 48kHz sampling

dard for single coaxial ca-
ble distribution. The distri-
bution of embedded digital
audio signals inside a digi-
tal production facility requires that the
digital audio and digital video signals
be synchronous, i.e. derived from a
common reference as well as precisely
timed to allow for click-free audio and
video switching.

The AES/EBU digital audio signal is
organized in blocks, frames and sub-
frames. An audio block contains 192
digital audio frames. A digital audio
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frame contains two audio subframes
eachrepresentinganaudiochannel (e.g. /‘"DEO TIMING REFERENCE
left and right). Each subframe is subdi-
vided into 32 bits: four sync bits, four \
auxiliary bits, twenty audio bits and _
four utility bits (V,U,C,P). The domi- o 20.83y5 —p
nant digital audio sampling rate in | A1602 I 81602 | A1 | B | a2 l B2 | FRAMET —
broadcast and video production appli- e
cations is 48 kilosamples per second or
a sampling frequency of:
fs = 48kHz | A1602 | 81602 | A1 | 61 | A2 l 62 I FRAME 2
The duration of an audio frame is:
Tr = Ufs = 20.8333ps . e
The duration of an audio block is:
Te = 20.83ps x 192 = 4000ps | woor | ssor | w [ w1 | a2 | w2 | FRAME 3
Sampling the analog audio signal re- AN Y | FIVE FRAME
sults in an NRZ AES/EBU bit rate of: - SEQUENCE
48 kilosamples/sec x 2 chan- :
nels x 32 bitslsamplf: 3.072Mbf/s l Mz l oz | M I o I - l 8 | FrawE 4
The NRZ AES/EBU signal is bi-phase- — % le——415ps
mark (BPM) encoded resulting in a data
rate of 3.072 x 2 = 6.144 Mb/s. The sync I A1601 | B1601 | At I b1 I 2 I 82 | FRAMES —
words are not BPM encoded and have a
data rate of 3.072/3 = 1.024 Mb/s. Each 8335 —» —
audio frame contains 64 hits (32 bits
per audio channel) sent every | A1602 | B160Z | A1 l 61 I R | B2 | FRAME 1 sequence
20.8333ps, hence:
Frame data bit duration = 20.8333ps/ IN PHASE
64=325.527ns

One BPM bit-cell duration = Figure 3. Because there is a nonintegral relationship between the audio frame rate

325.527ns/2=163ns and the video frame rate, the number of samples/frame varies in a predefined
Eye diagram unit interval (Ul) = 163  sequence. After five frames, the phase sequence repeats.
ns/2=81ns

You want to be the one to tell him
the battery in his microphone died?

DURACELL

PROCEL!

GET THE LONGEST LASTING PROFESSIONAL ALKALINE BATTERY.

PROCELL® Professional Batteries give quite a performance. After all, PROCELL Batteries
are DURACELL® Batteries. You get the reliability you need. The quality you expect. And
an even better value because PROCELL Batteries are specially priced and packaged for
professionals. They're the longest lasting professional alkaline batteries you can buy. Now
that's a crowd pleaser. Call 1-800-4PROCELL for

more information and a distributor near you. When & maters the mast.

Circle (30) on Free Info Card D U RAc E L E

www.duracell.com/procell PROCELL PROFESSIONAL BATTERIES
www americanradiohistorv com



www.americanradiohistory.com

and a coherent DARS signal
NON-SYNCHRONOUS A0 FRAME for distribution throughout the
EXTERNALSTTINGE FINCHROMZER facility. The color black signal
¥ synchronizesall analog and dig-
ital videosources and the DARS
e AUBH0 RATE OGITAL AUDSO synchronizes all audio A/D con-
il s [ verters.
i b Figure 4 shows a simplified
g block-diagram of a digital
DIGITAL AUDIO R-OAT inei production facility where dig-
o ital audio and video signals
1 are locked to a common sync
aumioonmen | abiovioeo | source. Note thar a digital
DARS —— DISTRIBUTION | audio delay is used to com-
s [ .

GENERATER COLOR BLACK pensate for the video delay
* caused by the video produc-

® ONTH tion switcher.
All other equipment locked
L » GAMERA R to this generator will produce
VIED the same audio-to-video align-

PROGUCTION .

* CAMERA B SWITCHER ment. Under these conditions
SPECIAL the process of switching from
e AR, one routin'g switcher source to
another will generate no clicks.
= (Uinea FraMs Itis important to note thgt even
EXTERNAL SOURCE though there is no switching

Figure 4. Within a digital audio/video facility, a common reference is used for both the video
reference (genlock) signal and the DARS signal. in many cases, digital audio delays are

needed to synchronize the audio and video signals after effects processing.

The number of audio samples per
video frame is given by:
Samples/video frame = Video frame
duration/Audio frame duration
In the 625/50 scanning standard the
video frame duration is:
1/25 = 40,000.00us
The phase relationship between audio
and video signals can be easily main-
tained since the number of audio sam-
ples per video frame is almost exactly
an integer:
40,000.00ps/20.833us= 1920
samples/video frame
In the 525/59.94 scanning standard
the video frame duration is:
1/29.97 = 33,366.67s
The number of audio samples per
video frame is not an integer but a
fractional number:
33,366.67us / 20.8333pus=
1601.6 samples/video frame
It takes five frames before an integer
number of audio samples is obtained:
1601.6 x 5 = 8008
This results in 8008/(5 x 525) =
3.052 samples per TV line. As a
consequence, most lines carry three
samples per channel while some car-
ry four samples per channel. To

42 Broadcast Engineering

achieve this, five consecutive video
frames will carry unequal numbers
of audio samples, respectively 1602,
1602, 1601 (801 in field 1 and 800
in field 2), 1602 and 1601 samples.
This results in a five video-frame
phase sequence of digital audio and
video which must be taken into con-
sideration in the relative synchroni-
zation of the digital audio and video
signal sources. After five video frames
an integer number of 8008 audio
samples is obtained. The relative tim-
ing of the audio vs. video reference
point varies from frame to frame and
returns to zero timing difference af-
ter five video frames. Figure 3 illus-
trates the five video frame digital
audio phase sequence for the 525/60
standard.

In routing switchers, the switching of
digital video with embedded audio oc-
curs on line 10 of the vertical blanking
interval (VBI). This switching disrupts
the audio signal sequence. Faultless
switching of embedded audio signals is
possible if all signals, audio and video,
are synchronized to the same central
sync source. The sync source generates
avideoreference signal (e.g. color black)

June 1999
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click, switching between two
signals having a different pro-
gram content results in a dis-
continuity which may be sub-
jectively uncomfortable. To avoid this
effect, the data block number (DBN)
sequence needs to be continuously mon-
itored. In case there is a DBN disconti-
nuity as a result of switching, the valid-
ity bit {V) needs to be reset to 1. This
will warn downstream equipment of
the occurrence of a switch and cause
the audio to be faded to silence dur-
ing the switching period, reducing
the audibility of the switch. It is to be
mentioned here that not all demulti-
plexers or D/A converters are capable
of correctly handling the V bit. m

Mickael Robin, former engineer with the Ca-
nadian Broadcasting Corporation engineer-
ing headquarters, is an independent broadcast
consultant located in Montreal, Canada. He is
co-author of Digital Television Fundamen-
tals, published by McGraw-Hill.

Send questions and comments to:
michael_robin@intertec.com

Michael Robin®s book may
be ordered directly from
the publisher by calling
B00-262-4729. i is also
available from several
booksellers.
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- THE NEXT GENERATION OF
DIGITAL AUDIO RECORDERS

STARTED WITH

SOME VERY GOOD IDEAS:

YOURS.

INTRODUCING THE TCR™ FAMILY OF SYNCHRONOUS DIGITAL RECORDERS.
‘ We started with solid engineering and some innovative ideas from real
\ hands-on engineers and editors like you. Then molded that thinking into the
TCR8™and TCR4™ Two professional production recorders, ideally suited for the
edit bay, the studio or the field. Not just a designer’s dream, but yours.

* 8-track and 4-track models

* Perfect for broadeast and video production
* 24-hit audio quality

* High density removable disks

* Massive hard disk storage

* Complete timecode implementation

* True \TR emulation
Just one of many Digital Audio Solutions trom 360 Svstemns.

PROFESSIONAL DIGITAL AUDIO
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Computers & Networks

The EBU/SMPTE Task Force Report -
Part VI, Potential impact

BY BRAD GILMER

In the fall of 1998, the EBU/SMPTE
Task Force published its report on the
future of TV technology. This is the
final article in a series that explores the
report and its impact on the industry at
large. Over the past few months, this
column has focused on the different
areas of the report - Systems, Compres-
sion, Wrappers and Metadata, and
Networks and Transfer Protocols. This
month’s column takes a summary look
at the report. It also examines the work
that has taken place since the report was
published and describes standards that
have been put in place or are currently
under development as a result.

Much of the Task Force’s work con-
cerned compressing and transporting
program content as data around TV
facilities. Because most facilities are not
based on this type of technology, the
impact of the report may not be imme-
diate. However, for those anticipating
using 4x real-time transfers, getting
commercials via satellite, or building
centralized origination facilities, their
work will definitely impact your plans.
Just as the standards written five to 10
vears ago have paved the way for the
conversion to digital, these new stan-
dards will have an impact on facility

EBU/SMPTE Task Force
accomplishments:

» Creation of the Serial Digital Transport Interface {SDTI) standard
= Development of a System Medel for compressed digital television

facilities

» Initial definition of Metadata for television

+Issuing of a preliminary Metadata dictionary
sStandardization of "Metadata food-chain”

sStandardization of simple and complex wrapper concepts

« Development of a Reference Architecture for content transfer

» Public disclosure of X

» Public disclosure of DVC-25, DVC-50, Digitals, and DV-CAM
»Transportation of a number of compressed formats via SOTI
»Standardization of XTFP, a protocol for point-to-multi-point transfers
» Perhaps the creation of the Pro-MPEG forum
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design over the next five to 10 years.
The Task Force brought together an
unprecedented number of technical ex-
perts from many different disciplines.
Not only were some of the best and
brightest people from the TV industry
involved, but there were experts from
the ATM forum and the Fibre Channel
Audio/Video project. The computer
industry was well represented with par-
ticipation from Microsoft, Apple, Intel,
Sun, SGI, Hewlett Packard and others.
Telecommunications ¢companies and
equipment providers also participated,
along with experts from the imaging
section of the federal government. The
group was strongly international, with
delegates from Europe, Australia, Asia,
and the U.S. Judging from the list of
participants, this was truly a monu-
mental effort.

One thing the Task Force made clear
is that in five to 10 years, broadcasting
{point-to-multipoint communications})
will still exist. However, we can already
see that streaming content (i.e. on the
Internet) from one source to one receiv-
er will also be a popular method of
viewing program content (point-to-
point). Along with these, file transfer of
program material willalso become more

June 1999
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prevalent. There are several reasons for
this. First, if getting content from one
place to another is all that is needed, it
can be done using unattended file trans-
fers. Such transfers can be made with-
out having someone feeding tapes one
after the other, or having someone at
the other end for recording and logging.
Second, labeling the tapes and marking
in and out points will not be necessary
as this information and other metadata
will travel with the program content
itself. Also, because file transfer is a bit-
for-bitguaranteed copy, if the file makes
it to the destination, it is exactly the
same as it was at its source — possibly
making QC less of a concern, Finally,
since file transfers can be made ar faster
or slower than real time, flexibility is
increased.

The Task Force and SMPTE

The Task Force was a joint effort
between members of the European
Broadcast Union (EBU) and the Society
of Motion Picture and Television Engi-
neers (SMPTE). It was not charged with
making new standards. Instead, it had
the job of identifying standards to be
written to assure program content ex-
change between digital compressed fa-
cilities. Once the work was complete,
the Task Force passed on a list of recom-
mendations for standards work to
SMPTE. As a direct result of this effort,
SMPTE itself underwent a major reor-
ganization, with the new organization
closely matching the structure of the
Task Force.

Achievements

Here are some of the things the Task
Force accomplished:

* resolved the conflict between two
competing and incompatible proposals
for transmitting digital data such as
compressed MPEG pictures over the
standard Serial Digital Interface (SDI).
The basis for a new standard, the Serial
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Digital Transport Interface
(SDTI) was formed. This is im-
portant because without a trans-
port standard, it would be im-
possible to connect two MPEG
systems. SDTI is now a SMPTE
standard.

* developed an overall system
model describing how the vari-
ous components of digital facil-
ities fit together. The Systems
group addressed migration from
existing facilities to the facilities

Communication

of the future. SMPTE has set out
to define the parameters for con-
trol systems, messages and other
system elements, and is also
working to develop a standardized ob-
ject model approach for device control
in the broadcast environment. They
are also looking at ways to achieve
bandwidth management of overall sys-
tems. (See Figure 1)

® addressed, for the first time, the issue
of metadata and how it was to be de-
scribed and used in the broadcast in-
dustry.

* SMPTE has issued a ballot for a
metadata dictionary. This document de-
scribes how a dictionary defining meta-
data should be built so that all users can
check it for the definitions of metadata
terms.

¢ SMPTE has now begun the task of
standardizing the metadata food chain
— the path metadata will take through
facilities.

¢ developed and documented the con-
cept of simple and complex wrappers.

Obtaining a
copy of the
Task Force
report

The Final Report is published
jainthy by the EBU and SMPTE.
Contact the EBL or SMPTE and
ask to be sent a paper copy
(the EBU can supply a Special
Supplement, SMPTE can supply
a Journal) or download the pdf
document from the EBL
website [wwwi.ebu.ch/
pmc_es_tf.html) or from the
SMPTE website

{www.smpte org/engr/
ebumeet1. htmi)
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These wrappers allow users to group
material together in the electronic world
just as they do in the physical world.
For example, all the scripts, show ele-
ments, contract rights, and EDLs for a
show may now be stored together in a
filing cabinet or on a shelf. All of these
elements could be linked together in
electronic form by using a wrapper.

» made available a reference architec-
ture in a public forum that describes an
approach to allow the interchange of
program content in the digitally com-
pressed domain.

* made available the workings of Sony
$X in a public forum. While not all the
details of SX were published, enough
information was released to make some
interchange of SX material a possibility.

¢ made available the workings of DV-
based 25Mb/s and 50Mb/s compres-
sion schemes (DVC-25, DVC-50, and
Digital S) in a public forum, and stan-
dardized mappings of these compres-
sion schemes onto SDTI.

e nearing completion on standardiza-
tion work on the mapping of the DV
consumer format (DV-CAM)intoSDTL

¢ in the process of defining how to
map MPEG-2 4:2:2P transport streams
into SDTI.

¢ SMPTE is also defining how to map
MPEG-2 elementary streams associat-
ed with metadata (audio, system infor-
mation, etc.) into SDTI (SDTI-CP or
Content Packages).

* begun work on the transfer of DV
across ATM networks.

* nearing completion on standardiza-
tion work on the Express File Transport
(XTP) protocol that will allow point-to-
multipoint transfer of program content.

* Some have suggested that the Pro-
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Figure 1. The Task Force system model defines areas, or activities, within a broadcast tacility.
The areas can be divided into planes such as video essence or audio essence. Communications
layers as well as a control and monitoring planes are used to connect all the pieces.

MPEG forum, a group dedicated to
providing interoperability between var-
ious providers of MPEG equipment, is
an indirect result of the Task Force
work. Given everything that the Task
Force work enabled in the area of DV,
some may have felt that this gave the
DV approach a competitive advan-
tage, and may have begun this con-
centration on assuring the same sort
of interoperability for MPEG equip-
ment. The work of the Task Force
will not directly impact the majority
of daily operations or decisions this
week, or perhaps even this year. How-
ever, over time the standards that are
being developed now will become the
backbone of television and other rich
media distribution facilities of the
future.

If you would like to participate in
charting the future of this industry,
attend the national SMPTE standards
meetings. All meetings are open to
the public. Meeting notices are pub-
lished on the SMPTE website at
www.smpte.org under the Engineering
section. Users are particularly encour-
aged to attend. If you have shied away
from the technical committee meetings,
concerned that you do not have the in-

- depth technical knowledge to make a

contribution, do not be concerned. All
that is required from users is their
thoughts on how new technologies will
be applied. Your contributions will be
welcomed. [ ]

Brad Gilmer is president of Gilmer and Asso-
ciates, a management and technology consult-
ing firm.

Send questions and comments to:
brad_gilmer @intertec.com
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OVERHEAT, YOUR
SYSTEM WON'T.

Unless you're baking pizzas, too much heat can

be a problem.

But use your 1QQ and you’'ll find that keeping
things cool is no sweat.

Our 1QQ Modular™ system is designed to keep
heat generation to a minimum. It also incorporates a
unique thermal and power management
system.

This monitors the gradient between
incoming and outgoing temperatures for

each enclosure and varies the fan speeds

automatically to maintain optimum

operational conditions. SIMPLY MORE INTELLIGENT
For additional reassurance, the

system’s power and thermal information can be centrally

reported by RollCall™, our intelligent remote control and

monitoring system.
Such a cool idea. But then, ensuring system

reliability is just one of the many intelligent ways that

make 1QQ Modular such a hot proposition for the

digital era.

Con(rollablo Q MGDUM . @

For more information on the IQ MODULAR System contact:

Fax 486 10641
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Confused crosspoints

BY STEVE EPSTEIN, TECHNICAL EDITOR

At NAB I was discuss-

ing automation

- with Stephen Damas,
= :

9, 5 & an engineer from

I . WGBH, and it seems

they have had some
problems with the inter-
face between their Louth
automation system and an old Utah
Scientific AVS-2 router. Every now
and then it would take and/or drop
crosspoints; seemingly at random.
The solution, as it turned out, was
using a different version of the Utah
control software. | checked with
Doug Pierce at Urah Comteck Video,
which handles the AVS series. Here
is what he had to say:

he issue, which

came to us from
WGBH, Boston, was
that wrong sources
were being selected
and/or random sources were being
selected when Louth automation was
controlling the system. There have
been some reports from other cus-
tomers with similar problems, but
none to the extent WGBH was seeing,.
The main reason is WGBH runs two
stations on one router. They have
very heavy traffic or in other words,
a lot of switches happening.

We went to work and investigated
the problem by working directly with
Louth and WGBH. After consulting
with some of WGBH’s engineers, we
discovered thart the control card soft-
ware was a version that included the
MRS-2 software. MRS-2 allows cus-
tomers to make changes easily to the
control system (control panels) or
even burn PROMs. However, with
this version of software running the
control card (and because of some
hardware limitations) the baud rate
of the serial ports are slowed down
dramatically. The Louth automation
system needs to run at a higher baud
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rate than whart the serial ports can
handle to operate correctly.

The problem was solved by chang-
ing to a software version without
MRS-2. This allows the serial ports
to run at a higher baud rate, making
them compatible with Louth auro-
mation. One of our customers was
trying to run at 38400-baud rate.
Reducing that to 9600-baud has elim-
inated the problem, but he has much
lighter traffic on his router. It appears
that customers with light traffic on
their router can run at 9600-baud
and they will be fine with the MRS-2
version software. Customers with a
lot of activity on the router that are
having problems running with auto-
mation need to change to a different
version of software.

The drawback of changing to this
version of software is that customers
using the MRS-2 software to down-
load to the control panels will need to
change back to the MRS-2 software
long enough to do the download.

Doug Pierce
Utah Comteck Video
(801) 524-9999

Dr. Digital responds:
ell, there you have it. If you have
been having problems like this
with older Utah routers, you might
want to check with Doug and see if this
solution can resolve your problem.

1720 bulb replacement revisited

In reference to changing the scale
lamps on the Tektronix 1720 (Dr
Digital, May 99), Tektronix doesn't
mention that the plastic lamp bases
are almost always deteriorated from
heat or that they crumble when you
try to grip them. Metal tweezers don't
work very well to grip the glass lamp
envelope either. We use a short length
of soft plastic tubing to hold the lamp

June 1999
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while it is
guided to
the correct
position to
slide over the
contact pins. | always thought it was
ironic that with all the scopes Tek-
tronix has manufactured over the
last three decades, they never seem to
come up with a good design for scale
illumination lamps. We have had prob-
lems with every model we have en-
countered.

Bill Seabrook
WETA-TV
Maintenance Department

Dr. Digital responds:

Thanks for the info. I've had plenty
of trouble myself. It always seemed
you needed two sizes of tubing, one
tight enough to grip the bulb and pull
it out, and another loose enough that
it won't pull the replacement bulb
back out once it is inserted. | have
seen a variety of bulb removal tools
over the years, but none seemed to
work well all the time. Sometimes
slipping pieces of tubing (rubber or
heatshrink) over the tweezer tips can
help when trying to grip the bulb.

If you are having trouble with a prod-
uct or manufacturer, or simply have a
technical question. Drop me a note at
drdigital@compuserve.com. ]

The Dr. is listening!

Problems?
Questions?
Solutions?
Comments?

Contact the Dr. at
drdigital@compuserve.com
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What do we really need in a video server?
|
ﬁhared Central Storage is the i mey We connect everything
thrifigh a Tast Fibre Chan:nel network and go direct to air.

|

' brilliant,

| no transfer rates to deal with

and we can add ¢ l:;torage whenever we want.

how many channels?

unlimited.| we start with five playback channels
and ‘one record channel per unit,

then tie the units together on a network.

I see. we gainthe ﬂexibility of distributed processing
with a network-centric architecture.

Modular with no restrictions.

now, .
how do we ensure recording quality?
let’s build in a decoder foriconfidence monitoring.

Okay, what format?

MPEG
of course, It's the DTV standard:,:

It's government mandated.

| : o10)
what about/OUur budget?

E SR—
It will cost thousands leSS_ just by using off-the-shelf storage
and standard computer industry technologies.

so how do we make it happen? (A
call [Vela Broadcast ¥ f

asTee VTR

Rapid Access from Vela Broadcast is everything you need in a video server. From
the quality of high-performance MPEG to the scalability and flexibility of a network-
centric architecture. Now your server can grow with you, and at a cost that will be

pleasantly surprising. For more information, cortact Vela Broadcast at 1.800.231.1349
{outside the US, 1.801.464.1600) or visit us on the web at www.vela.com/rapidaccess.
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By Jim Seaman and Steve Lewi§

he original PBS mission of providing superior TV programming has remained
unchanged over time despite the dramatic transformation of television operations
and the broadcast industry in the last 20 years. The PBS origination facility, located
in Alexandria, VA, currently provides extensive network program feeds across seven
xc zones that are viewed locally through public member station broadcasts and other

tribution clients such as DBS. To keep up to date as well as set the pace for the future, the PBS
I }'echnical team has incorporated many innovative approaches, including numerous new systems.
These facility enhancements provide increased media services to its 349 member stations and
their nearly 100 million viewers.

PBS completed its latest facility makeover with the help of Communications Engineering Inc.
(CEl), a turnkey broadcast design and engineering firm located in Newington, VA. The project
developed and created a completely automated multichannel facility, which also initiated PBS’
HDTYV programming schedule.

Managing technical change within PBS’ television facility begins with an analysis of existing
operations including program acquisition, preparation, storage, origination and transmission

Broadcast Engineering  June 1999
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ers. The embedded audio standard had
allowed incompatible vendor approach-
es to develop which PBS endeavored to
solve through product collaborations and
consultations with Tektronix, Sony, NVi-
sion, Philips BTS and other manufactur-
ers whose equipment was chosen by PBS.
Solutionsinvolved new firmware forsome
Panasonic and Sony VTRs and enhance-
ments to the Philips audio mux/demux
boards before the systems integrated to-
gether without producing sonic artifacts.

Multiple digital
tape standards had
emerged within the
industry by 1993,
but after careful
analysis PBS chose
Panasonic D-3 as |
its new in-house |
digital videotape
standard. An inter-
format room was |
designed and built
to process and
transfer the range
of analog and digi- |
taltapeformatsac- |
cepted by PBS onto
D-3 for eventual
transmission. The
PBS library, which
included—much
one-inch tape and
other analog material, began to use the
D-3 format to store program assets in the
digital domain. At the same time, 13
component D-5 machines were purchased
with an eye toward an eventual ITU-
R601 conversion of PBS and possible use
of D-5 with mezzanine level compression
for HDTV.

Since 1993, PBS origination has
evolved to produce 18 program sched-
ules along with the legacy C-band feed.
The broadcast industry has made dra-
matic *digital’ product introductions in
the last six years particularly centered
on the serial digital component stan-
dard. The proliferation of vendor prod-
ucts produced economies of scale sur-
rounding industry 601 SD component
signals and pointed the way for PBS’
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most recent upgrade. As part of PBS’s
1993 digital remake, it had considered
HD alternatives, but decided against
investing in any HD technologies until
ATSC, SMPTE, and other standards
bodies had finished their work. A benefit
of PBS’ decision tohold off on investment
in its digital HD origination capability
was the ability to take advantage of the
quick rise of video server technology. In
keeping with its most recent renovations,
PBS organized a comprehensive move to
MPEG-2 4:2:2 servers and automation
that will quickly see a role in PBS’s evolv-
ing DTV origination facility.

Creating a digital foundation
Beginning in 1997, PBS analyzed ap-
proaches to a new digital origination

‘l-»,,_ q'\
e 1 u|
| mOCa 1 ROOME | I 1 i} 1
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infrastructure supportingserial digital [TU-
R601, SMPTE 259M component video.
Once again the technical team at PBS
selected CEI's engineering staff in 1998 to
collaborate on an upgrade that included
servers, automation and HD origination
capability. The following is a description
of the design and build process that creat-
ed PBS’ new digital foundation.

The move to an expanded digital plat-
form was accelerated in 1998 by four
technicaland operational considerations:

* The existing PBS tape delay system
needed to be replaced.

* Member stations and distribution
clients wanted additional, customized
packaged feeds. This meant preparing
additional program schedules fora DTV
multicast, DBS clients, and new PBS pro-
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The new PBS technical operations center focuses on the use of servers for real-time
and delayed playout. Sufficient expansion space has been allocated for both addi-
tional servers and a new control room.

gram ideas, including PBS Kids. All ar-
gued for additional origination capacity.
® The PBS cart machine capacity was
constrained and the broadcast industry’s
MPEG-based server technology along
with automation solutions had matured
into a compelling origination alternative.
¢ The broadcast industry was herald-
ing a new technology direction called
DTV. PBS had to be made ready to serve
its stations in DTV. PBS early on saw
that the opportunity to offer SDTV
multicasts would fulfill a need for its
member stations, and that meant that
its composite distribution facility would
need to be upgraded to component.

PBS evaluated a number of server ven-
dors and conducted extensive tests, eval-
uations, and demonstrations. During the
evaluation period
server technology
evolved from pre-
dominately M-JPEG
compression sys-
temns, at the start of
PBS’ analysis, into
MPEG-2 4:2:2 tech-
nology that domi-
nates most scrver
platformstoday. PBS’
other infrastructure
focus was an auro-
mation solution to
control the new serv-
er platform and oth-
er devices in the PBS
program origination
path.PBS selected HP
serversand Louthau-
tomation due to their
ability ro integrate
closely. It was judged likely that ensuing
vendor engineering enhancements into
1999 and beyond would allow PBS to
expand and grow this origination plat-
form in the years ahead, to include DTV
solutions.

Another factor influencing the choice
of HP was that PBS and HP shared the
same strategic vision of servers becom-
ing integrated with wide area networks
(WAN). An important consideration
because PBS’ future plans include the
use of high-speed TCP/IP networks to
transfer programs as files from produc-
ing stations into PBS, thereby becoming
more effiecient while eliminating the
physical transportation of videotape.
PBS’ networked vision anticipates that
future programs will eventually be re-

O CORTRC W T
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trieved as data files from a PBS archive
by its member stations.

PBS’ regular on-air operations use HP’s
current MPEG-2 technology with plans
to evolve and incorporate future HP
technology in wide area networking,
and to support HD origination when it
becomes available. HP’s 4:2:2 encoder
technology helped address PBS’ con-
cerns regarding digital compression ‘con-
catenation’ artifacts associated with typ-
ical distribution client processes that in-
volve program recording, local identifi-
cation insertions and re-airing. PBS’ ex-
perience with General Instrument DigiCi-
pher (DC1 & DC2) compression issues
hadstarted in 1994 when PBS was one of
the first networks to distribute programs
digitally over satellite.

Many other systems were designed and
built into the PBS digital upgrade to
support the move to 601 video, servers,
and automation. The key integration
modus operandi became the fabrication
of the racked systems at CEI and the
prewiring of the PBS raised floor facility.
This prework and planning meant that
minimal commetion intruded into exist-
ing on-air origination operations during
the transition. A third three-channel dig-
ital control room was built to deliver
Schedule X or the unscrambled program
schedule addressed to the C-Band back-
yard viewers and the DBS clients from
DirectTV and PrimeStar.

All programs to air are now originating
from the HP MediaStream servers ar-
ranged in a 4x4 redundant design. One
‘hot spare’ is maintained for all sched-
ules at all times. Server operations and
Fiber Channel network management are
under control of Louth automation sys-
tems. The Odetics tape machines now
act as ‘caching’ machines that feed pro-
grams into the HP servers several hours
in advance of airing. CEI integrated the
following systems as part of the overall
PRS upgrade:

® The Philips BTS Saturn and Venus
systems were expanded. The SDI router
wasexpanded from 192x128 10 256x192
to add additional crosspoints and was
expanded during one weekend with assis-
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tance from Philips factory personnel.

® Miranda video peripherals were used
to transition PBS to component 601
signals. PBS chose Miranda products
because of its extensive and innovative
product line, and its compact 16-slot
frame (in SRUs). The boards provide
format conversion (4fsc/601), encode/
decode (601/RGB), synchronization, and
mux/demux {audio} solutions.

* NVision’s EnVoy switching was select-
ed to provide 1.5Gb/s routing capability
for PBS’ new HD origination system. Its
expandability to 128x128 was a key deci-
sion factor along with PBS’ experience
using NVision AES switching systems.

PBS initiated HD transmission last
November in order to give member sta-
tions and viewers early access to HDTV
programs. The CFI designed and inte-
grated solution uses D-5 machines con-
nected through an NVision 1.5Gb/s HD
router. The HD program material is
encoded for air at PBS before being
stored on a Sencore 19.39Mb/s server.
Besides HD material, other 601 pro-
grams are upconverted by a Snell &
Wilcox HDS5100 and then transmitted
through the Scientific Atlanta PowerVu
Plus system. The Sencore server then
records the 19.39Mb/s programs for
retransmission, a COMMOoOn scenario giv-
en that member station schedules span
seven time zones. All system operations
are under full automation control.

Future expansion plans

The PBS technical plant’s efforts to en-
hance its program distribution offerings
and provide new servicesneverrests. Plans
are being developed for new operational
capabilities that extend from the recent
transition to servers and automation. PBS
will increase its servers’ storage later in
1999and take advantage of the individual
disk subsystems that have grown from
9GB to 18GB each. PBS plans to upgrade
its servers to the recently announced 700
and 1600 products from HP to greatly
expand their Fibre Channel data through-
put from 4x real-time transfers to45x and
to enhance each server’s /O capabilities.

Currently PBS has 80 hours of online
storage associated with the HP servers
and retains approximately 12 to 24
months of programming at the Alexan-
dria location. The rest of the PBS content
library, with over 100,000 tapes, is lo-
cated off premises and stored in various
formats, including considerable one-inch
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analog material, and even Quadruplex.
The PBS asset library, storage methods
and retrieval processes will be addressed
in the next 12 months with the planned
addition of an integrated data tape ar-
chive solution. The vendors under consid-
eration by PBS include StorageTek, Sony,
and Ampex. New HP servers will be
acquired to provide ingest services for the
archiving system and also to enhance PBS’
origination capabilities. The size of the
archive solution will range from 4TB to
5TB and be integrated with the rest of the
PBS facility thorough its Louth automa-
tion platform.

The PBS team remains poised to keep
PBS at the forefront of television practices
with data services and Internet content
and distribution efforts underway. [ |

Jim Seaman is PBS senior mandager of video
engineering projects. Steve Lewis is director of
marketing for CEl, Newington, VA.

CEl Design Team:

Lawrence 5, Brody, President

Jim Conley, Director of
Engineering

Jay Brown, Associate Directar of
Engineering

Herman Reynolds, Senior
Managing Engineer

Lachlin Murdoch MacMeil, Senior
Design Engineer

Paul Tansill, Mechanical Design
Engineer

- L]

Equipment list:

Hewlett Packard MediaStream
Broadcast Servers ()

Hewlett Packard Fiber Channel
Networking

Lowth ADKC-100 station automation
Syshems

Philips BTS Satum, Mars, & Venus
audiofviden systems

MVision 1.5 Gh HD routing, system

Mision AESEBLI routing system

MVision R5-412 routing system

Leitch audin/video conversion &
distribution systems

Miranda audio/video conversion
ySlEms

Snell & Wilcox, HD2100 conver-
Sion System

Sencore ATSC rackmount server

Sony BWM Maonitors

Panasonic High Definition VTH

Panasonic HD Monitors

Chyron CODI Character Generalor

Tekironix test & monitoring
equipment

Belden audiofvideo cabling

ADC  patching systems
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We contain 100%

- of your dally broadcast requirements.

No one offers a more complete broadcast enterprise-wide solution than Louth.

i
| Get your serving too. Visit www.louth.com
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Systems Design & Integration

Maintaining transmission lines

BY DON MARKLEY

The good weather of summer is with
us again and it’s time to call in your
friendly tower crew to inspect your tow-
er, antenna(s) and transmission line(s).
While this subject has been discussed
previously in these pages, it is of suffi-
cientimportance to be touched on again.

The primary problem seems to be
that the transmission lines are mostly
way up in the air, away from the prying
eyes of the front office suits. Unfortu-
nately, they are also out of the eyes of
the technical staff. Problems aren’t usu-
ally apparent until it is too late for
simple correction. Worse, when prob-
lems do appear, they often involve to-
tal failure and off-the-air time, some-
thing that is readily apparent to those
same front office suits. But, take heart,
with a little work, most problems —
except those involving such things as
lightning and bullet holes — can be
avoided.

FRAME GRAB

A look at the consumer side of DTV

Hangers and such

An obvious problem is the manner in
which the lines are held in place. Rigid
lines should always be held in place by
sliding hangers withappropriate springs.
A fixed hanger should be located at the
top of the line as close to the elbow
complex as is practical and at the build-
ing entrance. That allows, as we all
should know, for compensation between

during tower inspections to ensure that
the hangers maintain good mechanical
integrity. The line itself should be checked
at each hanger to verify that no wear is
occurring due to hanger misalignment
and that the line is free to move through
the sliding section.

For flexible lines, a finger grip is stll
advisable at the top and at recommend-
ed intervals along the line. Although

When problems do appear, they often involve

total failure and off-the-air time.
e —— = e et

the expansion rate of the tower steel and
the aluminum or copper of the trans-
mission line. The hanger springs should
be set to the tension recommended by
the manufacturer for the type of line.
Spring tension normally stays in order,
but hanger bolts need to he checked

Consumers seek video and broadcast
interactivity from PCs andTVSs.

Percentage of households with broadband PCs and interactive

TV capability.

Broadband

capatdiity &

NOTE: broaghand accesa includes DLS and cable modems and Interactve TV
ncludes digsal and Internat STBs.

SOPURCE: Stralegy Amalylics wwwslralegy snalylics.oom
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some manufacturers no longer feel it
necessary to leave the grip in place after
the installation, it isn’t a bad idea. The
clamps that hold the line in place are
used to keep the line from flopping
about rather than for support. They
only need to be adjusted to be snug and
should not be so tight that they deform
the outer conductor. Without the upper
grip to hold the line, it can gradually
work its way through the clamps from
vibration and expansion until all of the
weight is on the top connector. That will
shortly be followed by air leakage, which
will eventually be followed by smoke
and flames.

Line failures

That brings up the problem of what
to do when there is a failure at the top
of the line. For rigid line, the line
should be opened up to well below the
point where the failure occurred. Ash-
es, soot and picces of copper can be
trusted to fall down into the transmis-
sion line from any burnout. This resi-
due must be cleaned out of the line.
This should be done section by section
until no further trace can be found. For
flexible line, simply replace everything
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| ) DTV transmission.

When you choose DTV transmission solutions trom
Ieleo. shifting to digital television gets a lot smoother.
We're the only manufacturer that can supply a tully loaded
range of state-of-the-art transmission solutions, including
S8, 10T. tetrode. and diacrode wansmiters. And our dual-
purpose DTV/NTSC microwave systems ensure that driving
your signal to the trinsmitter will be as easy as cousting on
cruise control.

Itekeo has four decades of experience serving the most
deminding broadeasters in the world. And with our new
manufacturing facility in Denver. Colorado and our service
and support locations in Denver and Miami. our round-the-
clock customer care is better than ever.

The first commercial DTV station in the USA is transntitting Ve. CI
ATSC digital television using fteleo's digital elevision rmnsfnim‘l:s'. )\ ) w.il Ls
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| See the difference ... visit our Denver
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WARD-BECK PROFESSIONAL BROADCAST EQUIPMENT

STANDS ALONE

WARD-BECK SYSTEMS LTD.

TORONTOC, ONTARIO, CANADA M1H 2X4

TEL: [416] 335-5999 FaX: (416) 335-5202 TOLL FREE 1-800-771-2556
website: www.wbsltd.com e-mail: wbsltd@istar.ca

below the burnout. The alternative is the enjoyment
of another burnour after the trash works its way
down into a pile big enough for another arc over. By
the way, don’t open the line and sniff the air inside
when looking for a burnout. Some of the materials
used in the manufacture of flexible lines create nasty
gases when burned.

Some rigid lines use a wrist-watch-type coil band for
the sliding contact at the flanges. That allows the
center conductor to move with respect to the outer
conductor as happens during normal operation. The
center conductor operates at a much higher temper-
ature than the outer, resulting in greater expansion.
As the connectors are held by the outer conductor, a
sliding contact is necessary unless the center conduc-
tor uses expansion bellows. Depending upon the
manufacturer, those springs must be replaced period-
ically. In some cases, the springs last for 15 to 20
years; for others, six to seven years is not unusual. The
problem is that the continued heating and cooling of
the springscauses them togradually lose theirstrength.
When springs are new, they are firm and stiff and
stand up well. As they age, they become softer and
tend to collapse and lie down. [t is necessary to replace
the springs periodically along with the “O” rings at
each flange opened. If in question about the condition
of the springs, have your tower crew open up a few
sections and physically check them. If you remove
one and compare it to a new one, the need for
replacement should be fairly evident.

Pressurization

Now for what should be obvious. All non-foam
dielectric lines and all waveguides must be pressur-
ized. For coaxial lines of all types, three to five
pounds of pressure is adequate. When new lines are
installed, the lines must be purged thoroughly of
moisture by either pumping dry air through the
lines for awhile or by running a couple of bottles of
dry nitrogen gas through them. If you are unable to
do that while the tower crew is available to open the
top of the line, at least pressurize the line and then
dump it several times to remove as much moist air
as possible.

No matter how tight you may think the line is
sealed, moisture will still accumulate inside if it is
not pressurized. As the line is heated, the gas or air
inside the line will expand only to contract again
when the line cools back down. This occurs even if
the station is on the air full time. The line tempera-
ture varies due to heating from the sun. No line will
prevent some moisture from accumulating inside
due to this action. Even if it only leaks a few
molecules per cooling cycle, moisture will eventual-
ly accumulate and gather at the lowest spot, taking
the station off the air. The purpose of pressurization
is normally to insure that dry air or gas leaks out of
the line during such cycles and that pressure is
maintained during cooling, preventing the intro-
duction of moist outside air.
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When your goal is to get on air with the highest picture quality possible, you need the
power of NDS’ new compact ATSC encoder.

Designed to operate alone or as part of a complete

- n HD/SD system solution, NDS' E5820 ATSC encoder

provides you with the perfect broadcast power play.

Configurable for 480i30, 480p60, 720p60 or 1080i operation, the unit also provides NDS’
patented noise reduction, closed captioning, and automatic switching.

Decades of experience developing end-to-end MPEG, DVB, and ATSC systems is why
leading broadcasters around the world depend on NDS. Innovative and reliable solutions
backed by extensive service and support — that’s the NDS difference.

Don’t end up in the penalty box by making the wrong move. Call NDS today, or visit our
web site for more information.

H&NDS

WortD LEADER » WORLD VISION

NDS Americas Inc.
3501 Jamboree Road Suite 200, Newport Beach, CA 92660
949,725.2542

www.ndsworld.com

©1999 NDS Americas Inc. NDS is a trademark of NDS. All other trademarks are the property of their respective owners, All rights reserved.
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A conductive path can form as dust, dirt and moisture accumulate within a transmis-
sion line. When that path arcs over, the ultimate result is transmission line failure.

If a dehydrator is used, maintain it. Be
sure that lack of service has not caused
it to simply be pumping more moist air
mto the line. If dry nitrogen gas is used,
be sure that nothing blocks the lines
from the regulator, and that the gas is
actually getting to the transnussion lines.
Leave the gas turned on at all times and
check the cylinders regularly to insure

CALL 1-800-669-9667
FOR A FREE

PRODUCT

CATALOG

COMPLETE
BROADCAST SYSTEMS:

*GPS Helicopter Systems
*Truck Microwave Systems
*Complete Portable Systems

*Central Receive Sites
*Digital Links
«STL/TSL/ICR

* Antennas

Demonsirations Available

Broadcast
Microwave
Services, Inc.

5636 Ruffin Road + San Diego, CA 92123-6388
E-Mail: bms@bms-inc.com * Fax (619) 560-1637
http:/www.bms-inc.com ¢ Phone (619) 560-8601

1-(800) 669-9667
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that an adequate supply is available.
For waveguide systems, the amount of
pressure applied 1s much lower, typicallv
less than one pound. Applving greater
pressure can cause the waveguide ro de-
formsslightly, which changes the tuning. A
gasdumpisusually installed on waveguide
svstems to let oft any pressure buildup
caused by solar heating. If the waveguide

gets warm from the RF signal, vou have a
greater problem than vou want to dJeal
with - call the manufacturer tor help
immediately. Waveguide is capable of car-
rving much more power than used in
television systemsandshould notget warm
from the transmitter output.
Transmission line systems normally
provide very reliable service over many
years when properly designed and in-
stalled. The kicker is that thev must be
maintained and pressurized properly.
Their reliability is actually a problem,
as transmission line systems tend to be
neglected as attention is placed on all
that unstable stuff found in the studio
making pictures (or whatever it is they
do i there). When ignored, line sys:
tems will reward vou with really spec-
tacular failures accompanied by smoke,
arcing and great destruction of parts.
While that may be interesting from a
gee-whiz point of view, it can be
avoided through a little simple main-
tenance. il

Don Markley is president of Markley and
Assocuites, Peoria, 11

Send questions and comments 10
don_markley @ intertec.com

t.'omplete ENG System Solutions from BMS

Unsurpassed performance and the latest in
microwave technology means reliable broadcast
systems for newsgathering teams around the globe.
From airborne to remote, we manufacture complete

ENG system packages. Custom configurations available.
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DVCPRO 25Mbps

DVCPROETR

DVCPROSO S50Mbps
DVCPRO PROGRESSIVE

rl"'?l-" R
Digital HO Video Cansotle Recorder il l

-

TC.  MOOE OOMTROL
=TT G
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C ould you imagine using a system that lets you shoot with the economy Using DVCIPRO’s format flexiblity, you can field digital news teams with
of standard definition today, yet plays back your programs in HDTV 25Mbps DVCPRO. create studio productions with 50Mbps DVCPROS0 or
tlomorrow? We bet you can! - shoot field documentaries with DVCPRO Progressive...

. . all the while building a digital program archive on a
Panasonic’s new AJ-HD150 DVCI'RO HD siudio VTR

is capable of playing back any 525 line resolution
DVCPRO casselte with either 1035i. 1080i or 720p

compact 1/4” cassette for later HDTV resolution transmission!

So with your potential investment in digital now financially

HDTYV resolution video output. A unigue technology secured.

For more information on DVCPRO, DVCPRO50 or DVCPRO P products, -
o 1-B00-535-8601 (e o e anasonic

leading to a unique business proposition: make money in high AJ-HD150
definition. Shoot DVCPRO digital quality now. play back in HDTV later.
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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 Semitonductors we're ready with the
TriMedia™ processor, a new generation of VLIW chips

* Presented ac NAB, 1598

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 formars 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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aTV Web browser, reverse communications channel, video
email JAVA and VRML applications - even software to
impr ve NTSC video. So visit Philips Semiconducrors at

for your copy of “A Program-
mable architecture for Digital television™.

USA tel. 41-800-914-9239 ext. 1480. E-mail: trimedia@haste-hanks.com
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Production Clips

DAT sync field recordings

BY FLAWN WILLIAMS

Multiplc perspectives are a grear as
set when making a sound portrait
of a complex event. But how do you get
them when the action is a honey harvest
taking place at night, 125 feet up a tree,
in the presence of nearly 3 million bees?
The micing and recording demands were
already grand in scale, with people in the
tree calling back and forth to counterparts
on the ground, but an additional hurdle
was presented when producers
wanted the option of recording a
version of this report in Dolby
ProLogic surround sound. Thessit-
uation required recording up to
10 different perspectives, includ-
ing wireless body mics, cabled om-
nis hung at various heights be-
tween the climbers’ location and
the ground, and mics on the corre-
spondent and host scientist for
play-by-play descriptions.
Because there was no way to
guarantee that the mics could be
deployed properly on the tree,
several methods had been ex-
plored to get usable sound from
that heighr, including a parabol-
ic dish mic and helium balloons
to lift some of the ultralight DPA
4060 omnis high into the air. But
the native climbers, our first
choice for mic deployment,
turned out to be cooperative about car-
rying the wireless packs up, and also
hauled the tether for a string of omnis
reaching from the nests to the ground.
We were far removed from grid power,
and the rigors of getting equipment up
the mountain precluded bringing a lot of
heavy batteries, so a true multitrack solu-
tion like a Tascam or Alesis MDM was
ruled out. The unpredictability of the
event ruled our mixing art the site.
Instead, a small fleet of Sony TCD-D7
and D8 portable DAT recorders, along
with Sonosax SX-P2 battery mic
preamps, were employed. Two mics
could be routed to each DAT recorder,
enabling up to ten channels of simulta-
neous taping. The outputs of the DATs
70
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were run to a small custom switcher
and headphone amp to monitor the
decks singly or in various combina-
tions. Each recorder would run for many
hours powered by a D-cell sled.

That “synch-ing” feeling

These small Sony recorders are certain-
ly not built for timecode synchroniza-
tion, bur they have very good inherent

L &

Using DATs and ultralight mics (circled) in delicate situ-
ations can add another dimension to field acquisition.

time base stability and several subcode
darta fearures that make them useful.
Like almost all current DAT decks,
they will record absolute time, which is
time measured from the top of the tape
in hours/minutes/seconds. They also can
encode numbered start 1D markers
called progran: numbers (PNOs) at the
push of a button while recording. While
the machines could not all be stopped
or started at once, nor could the PNOs
be synchronized, they could be marked
within a window of several seconds.
As they record, the DATs note the time
of day in a separate subcode address.
The internal clocks on the decks could
be set in very close sync, so we had
access to a more precise time reference
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after the shot. (Tokeep the internalclocks
powered through changes of D-cells, it’s
necessary to also have AA bartteries in the
internal battery sleds.)

The producer was able to startlogging
tapes right immediately after the ses-
sion, so we had an idea of whar story
elements we had on tape. That was
crucial, because the piece was being
written on site, Voice tracks were record-
ed on location, finishing just mo-
ments before the correspondent
headed for his next assignment.

The sound elements were audi-
tioned in greater detail on individ-
ual DAT rapes in the studio, and
decisions were made about which
events to include in the final con-
struction. Then we synched into
surround sound.

We loaded the selections from
DAT into a Sonic Solutions digital
workstation. The timecode-chas-
ing Sony studio DAT deck con-
nected to the DAW would not
display the time-of-day data from
the tapes’ subcode. Having
checked the various DAT tapesin
one of the Sony portables before-
hand, we had calculated the abso-
lute time equivalents for a given
time of day on each tape, and
were able to do our loads using
absolute time.

This meant our loads were mostly with-
in a second or two of being in syne. Once
dragged into the graphic waveform edit-
ing environment in the Sonic, it was easy
to nudge them into perfect sync.

In this case, *perfect” sync is a misno-
mer. With mics positioned as much as
150 feet apart, a voice picked up by a
nearby mic is also be heard at the distant
mics about an eighth of a second later, So
part of the creative process of aligning
the rracks was to decide where to put the
listener in that big sonic panorama. W

Flawwn Williams 1s a broadcast recording
engineer at National Public Radio, Wash-
mgton, DC.
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Extron

e ' :
LORORGLE

The Industry’s First
Six-Band Video Equalizer

Extron Electronics intro-

tele“m duces the industry’s first six-

Jﬁﬁﬂw J !. _|: band video cqualizcr, an

EDITORS' PICK OF SHOW entirely new approach to

achicving superior picture

qualite. The EQ 100
improves video for videoconferencing, post-production
work, duplication and home theater applications by allow-
ing sharpness to be increased without introducing ringing
or other video noise. This level of improvement is not pos-
sible using single sharpness controls common to display
devices. Single controls alter the video level at a very broad
range of video frequencies. The EQ 100 can increase
sharpness at any of six warget frequencies without affecting
the video level at undesired frequencies.

The EQ 100 is a tull, six-band video graphics equalizer that
allows all six bands (from 0 MHz to 6 MHz) 1o be fine-
tuned individually and independently. The enhanced video
outputs to any display device that accepts a composite,
$-Video, component (Y, R-Y, B-Y) or CCIR 601 digital
(4:2:2) input. Bottom line: the EQ 100 gives you complete
control over the image sharpness on your screen.

Video equalization is the right way to improve video.
The EQ 100 has a list price of $4,995.

The Extron EQ 100 features:

* Six-channel video equalizer for precise detail adjustment of
image sharpness

* Intuitive LCI} window and onscreen displays to make
adjustments and store scttings

* Outputs composite, $-Video, component and digital video

* Each input can use an automatically saved picture setting
or may be customized to any of twelve additional settings
stored in memory

* Compatible with all international video formats:

NTSC 3.58, NTSC 4.43, PAL and SECAM

* A threc-line adaptive comb filter reduces chroma crawl
and provides stable output

* IR and R$-232 capabilities for third party control of all

features and functions

* RS-232 loop-out allows the EQ 100 o be connected to
Extrons A/V switchers for audio to follow video

+ CCIR 601 (4:2:2) serial digial input and output

For complete details visit our website at
http:/ fwww.extron.com/product/eq100.stm

Extron Electronics
800.633.9876

; . EXTRON IHECTRONICS/RGB SYSTEMS. INC.
)g 1230 South Lewis Sueet. Andheim, CA 92805
- 800633 9 43§,
US.A

EXTRON HECTRONICS, FUROR

EXTRON ELECTRONICS. ASIA
418 Kreta Aver Road. Singapore (189003 EXTROSNWER ™

EXTRONFAX ™: 714.491.0192
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DIVICOmM
DiviCast Data Broadcast System

The DiviCast transmission system enables a wide rang
MPEG-2 encapsulator and local multiplexer. N
DiviCast enables services such as broadcast
data streaming (push), scheduled file transfer
services and overlay network interactive services.

This 5RU, rack-mountable, industrial grade platform has IP

networking capabilities and an MPEG-2 I/O board. With 35Mb/s of
throughput and more than 60 configurable program 1Ds (PIDs),
DiviCast provides considerable flexibility in provisioning services at
varying bit rates and quality of service. Geared toward usage in
mission critical applications, DiviCast comes with sophisticated
automatic redundancy, hot-swappable fans and power supplies and

detailed fault and status monitoring.

408-490-6700; 877-348-4266; fax: 408-490-6999; www.divi.com
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e of data services, serving as a data-to-

SONY

MAV-555 Multichannel Videodisk Recorder

Sony's MAV-555 is a multichannel videcdisk recorder that is based on MPEG-2 4:2:2 P@ML compression. It combines
VTR-like control panel operation with all of the advantages of a disk recorder, providing both linear and nonlinear
editing capability. The disk-based technology is ideal for editing sports and live productions and allows unique function-
ality to enhance transmission time compression/delay/shift and news production applications. The MAV-555 supports
Fibre Channel connectivity as well as SDTI (SMPTE 305) for file transfers. A
fast Ethernet (100BaseT) connection allows network connectivity. Numer-
ous internal audio/video effects such as audio crossfades and 2D video
rotation as well as key insertion allow operators to quickly enhance produc-

tions without requiring additional hardware or personnel.

408-432-1600; 800-635-SONY; www.sony.com/professional
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HD-10C HD D/A Converter
If you are looking for a quick way to display HD images on a variety of monitors, the HD10C is a

miniature, high-quality (10-bit), HD digital-to-analog converter. Analog output is
available in SVGA, RGB and YUV formats, making it easy to drive most
high-resolution monitors including SVGA, SUN, 5G|, and component
video. Signal input is 1.485Gb/s (SMPTE 292/296) and it auto-detects
1080i/720p. There are two equalized looping HD SDI outputs as well
as outputs for composite sync or H and V drive. Video sync is
selectable between bi-level and tri-level, and the unit can be easily
configured using external DIP switches. The unit is approximately
6"x3"x1" and consumes only 4W, making it easy to install on or near

the backs of analog monitors.

530-274-2048; 800-251-4224; fax: 530-274-9442; www.aja.com
Circle (315) on Free Info Card
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NEC
Diskcam

NEC's DiskCam is a dockable videodisk recorder that
combines MPEG-2 compression with cost-effective
rewriteable disk technology. It is designed for ENG/
field acquisition applications in broadcast and post,
and can dock with virtually any camera. MPEG-2
4:2:2P@ML compression at 25Mb/s provides high-
quality pictures with support for 16:9 images. On the I — — - - 4
editing side, DiskCam includes a good shot marker and loop recording as well as frame-accurate editing and jog/still/
shuttle operation. Each disk is guaranteed for 300,000 20-minute record-erase cycles. DiskCam features two digital
audio channeis with 16-bit 48kHz sampling as well as an RS422 edit control port and a disk-based table of contents for
metadata.

972-751-7246; 888-383-4DTV, fax: 972-751-7245; www.nec.com/products/ccd/
Circle (316) on Free Into Card

FTEEKTRONIX
M9601/02HD HDTV DAs
Up until now, HD DAs have been unwieldy, requiring additional connections, removal from the back of the frame, etc.

hat problem has been solved by these new DAs from Tektronix. The M9501/02HD DAs are comparable to traditional
5D DAs; they mount in a conventional manner and provide the functionality engineers are used to. The M9601 DA is an
equalizing DA that provides automatic equaliza-
tion for cables up to 100 meters. The M9602
provides automatic cable equalization (>100
meters) and signal reclocking (jumper selectable)
at 1.5Gb/s to eliminate signal jitter. These single-
width DAs mount in the standard MAX 9000
series frames and are front removable and hot
swappable. Each offers a single input and six
outputs, is capable of passing signals from 4Mby/s

to 1.5Gb/s and supports 1080i or 720p signals.
800-547-8949; fax: 503-627-7275;
www.tektronix.com/VND
Circle (317) on Free Info Card
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DATA CHECK
Series 2600 Multichannel Video Monitoring System

Need a lot of monitoring in a small space? How about six 2.5" LCD coler displays in 2RU.
What if they tilted +-20 degrees for easy viewing? Well, that's what you get with the 2600
monitoring system from Data Check. These displays offer 234x160 pixels on a 2.5"diagonal
screen and run on

12VDC. Front panel
controls offer blue field and
color kill capabilities along with standard
picture adjustments. In addition to the
displays, a baseband unit provides input for
PAL or NTSC video inputs. Sync is external,
internal, or if desired, a Master Sync input
can be used. NTSC or PAL tuner modules
are also available to allow these displays to
be used for off-air monitoring. Combine '
this unit with the following Pick Hit and you
have the capability to monitor six channels

of audio and video in only 4RU.
619-578-0101; fax: 619-578-9215

Circle {318) on Free Info Card

WOHLER TECHNOLOGIES INC

ATSC-3 AC-3 Powered Audio Monitor

The ATSC-3 is an audio monitoring and level metering system. It allows operators to easily menitor AC-3 surround
sound from an ATSC/MPEG-2 input (other input configurations are available) and is intended primarily for use in
machine rooms and edit bays
where on-the-spot high-
fidelity confidence monitoring
is required. This self-powered
speaker system has six high-
resolution, 53-segment bar
grachs for monitoring 5.1
surround sound. Both left/right and front/surround phase/polarity LEDs are provided to quickly alert operators to
mixdown cancellation problems. For fault isolation, rotary switches allow routing of any one of pair or inputs to left
and right speaker channels for acoustic monitoring. A toggle switch mixes six channels down to two so that all chan-

nels can be listened to at once.

650-589-5676; 888-5-WOHLER; Fax 650-589-1355; www.wohter.com
Circle (319) on Free Info Card
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RULES:

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

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

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

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

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

*The products must be available for purchase within calendar 1999. Equipment must be displayed on the NAB
show floor and currently (or imminently) in production. Judges take the exhibitor’s word on availability dates. Products
demonstrated in private showings off the general show floor do not gualify.

JUDGES:

Marvin Born
Vice President
WBNS-AM/FM/TV
Columbus, OH

Steven Blumenfeld
Director, private networks for the GTE Global Network Infrastructure
Carlsbad, CA

teven Blumenfeld

Stephen Damas
Technical Design Supervisor
WGBH

Boston

David Felland

Director of Engineering and Operations
WVMS/WVMT

Director of Engineering

Wisconsin Educational Communications Board
Milwaukee

Mike Grover

Chief Engineer

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

Phil Hejtmanek

Director of Engineering
WPWR-TV/Newsweb Broadcast
Chicago

Ken Hunold

Audio/Video Project Engineer
ABC Engineering Laboratory
New York

Karl Renwanz
Vice President
Video Transfer inc.
Boston

Ken Hunold

Karl Renwanz
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Mt. Wilson — Los Angeles, CA
From television’s infancy in the

1940’'s to the present.
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Five
out of Five
DTV Los Angeles
Broadcasters chose
Dielectric Antennas
And that's a fact.

FaCt By April 1, 1999, over engineering partner. Their confidence

. | in us is founded on over a half
1"?0 fggﬂzggnhg\%ev'gﬁ:;f:agrfroar;e century of designing more than half
Di?alectric the NTSC antenna systems in the

United States.
Fact. i san Francisco, 7 out of And we're so confident in the perfor-

7 chose Dielectric DTV systems. mance of our systems that we offer
the only 5-year warranty for every
Fact. In Charlotte, 4 out of 4 complete Dielectric-built system we
chose Dielectric DTV systems. produce.

Fact inindianapolis, 4 outof 4 Now that's a fact that will help your

chose Dielectric DTV systems. engineer sleep at night.
Fact. inpes Maines, 2 out of 2 Dielectric Communications
chose Dielectric DTV systems. 22 Tower Road

Raymond, Maine 04071
1-800-341-9678
email: dcsales @dielectric.com
www.dielectric.com

The number of broadcasters racing
to be on air with DTV is growing
exponentially. In city after city

across the USA, broadcasters are
choosing Dielectric as their

= .!.
%

Dielectric

COMMUNICATIONS

Engineering Excellence Since 1942

Circle (42) on Free Info Card
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Omnibus introduced Hy-Brow, a desktop
browse system. Hy-Brow allows users 1o
view online material and copy and create
edits that can be played out on broadcast
servers. The system also synchronizes the

browse server and broadcast servers.
Circle {384) on Free Info Card

[telco showed it DTV 50kW 10T
transmitter, which uses switch-mode
power supplies and offers twice the power
of previous Itelco DTV I0T transmitters. It
features two tubes and two 30kW switch-

mode power supplies
Circle (362) on Free Info Card

Telecast Fiber offered the Python, which
handles eight channels of digital video.
The format is independent from 19.4Mb/s

to 1.5Gb/s uncompressed HD.
Circle (411) on Free Info Card

AMS Neve spotlighted its Libra Post, a
multiformat post-production console.
Libra's dedicated panel provides
monitoring and matrix processing inserts

for up to eightchannel surround
Circle (330) on Free Info Card
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On the compression side,
SeaChange supports MPEG-2,
but not DV or SX. The compa-
ny is also planning to introduce
MPEG effects such as jog, trim,
etc., but those are not available
yet. Show highlights included
ATSCsupportinthe formof DVB-
ASland ATSC-ASlatratesof 8-to
24Mbis, as well as 45Mb/s, New
lower pricing will be available in
the third quarter of this year - 33
hours at 8Mb/s for under
$100,000, 36GB drives that have
shipped and remote diagnostics.

Leitch showed the ASC server
again this year, with the message
that, while Fibre Channel is just
becoming available for some
companies, ASC has been doing
it for years. ASC also showed MPEG
capabilitics on its servers for the first
time. The architecture, combined with
scalability and VO redundancy, areamong,
its strongest points. The ASC server now
supports DVCPRO), X, MPEG and un-
compressed SDI. They are working on
plans foran ATSC server, but donot have
anything available immediately. Howev-
er, planning for this product is well under
way.

Omneon Video Networks provided
an interesting technology demonstra-
tion in the Hilton. The Omneon server
will be a new entry into the market,
providing excellent performance at
much lower costs than we are used to
seeing. The system will also be able to
mix and match just abour any broad-
cast format you can name, from MPEG-
2 to DV to ASI and more. Omneon is
building its server around the IEEE
1394 (Firewire) specification for YO
connectivity and Fibre Channel for stor-
age. This approach allows the company
to take advantage of bandwidth reser-
vation, low component costs, and mass
manufacturing to produce a product
that meets the needs of the professional
broadcaster, but at a cost that reflects its
use of mass-market technology. Omne-
on is the only server | saw running the
new Dolby E audio format, although
other servers are capable of doing so.

For more information circle (450)
on the Fast Fact Card.

Brad Gilmier is president of Gilmer and Asso-
ciates, u management and technology consult-
g frirm.
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By Philip Hejtmanek
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In the era of DTV, TV station owners
are faced with the need to efficiently
manage the operation of not only one
NTSC channel bur also one or more
DTV program
streams at mini-
mum cost. Be-
cause all U.S. sta-
tions must con-
structdigital facil-
ities in the next
few years, most
owners are con-
sidering major fa-
cility changes. Many stations already
have some form of automarion in place
for NTSC, but adding one or more
program streams will likely require sig-
nificant additions to most master control
facilities. All of these DTV requirements
stimulate new interest in workflow man-
agement and facility design. Station au-
tomation systems are more than critical
components of a modern broadcast facil-
ity; they are the heart of the operation.

Recently there has been some new
terminology applied to this area, based
upon the convergence of traditional
broadcast technologies and the equip-
ment and techniques of the MIS world.
The ability to handle digital video pro-
gram material as data files has made the
hardware, software and system archi-
tectures famibar to the data processing
world applicable to digital television,
Nowhere is this convergence more evi-
dent than in the latest station automa-
tion products shown at NAB99. A num-
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Model 5011

Time Base Corrector/Synchronizer.
Correcting time doesn’t take

a lot of money.

Sure, you could get the kind of perfor-
mance and the wealth of features you get
Prime Image’s Model 50I1. But you'd
b pay more to get them. A lot more.

Or, you could save money with the
ry-standard-setting Model 50Il. Full
€ amp control, automatic gain control,
horizontal position, three levels of detail
enhancement, and variable rate strobe are
part of the bargain. Along with one-, two-,
and three-line vertical color advance and
the ability to freeze a frame or field.

Nowhere else will you find this
combination of high performance and low
cost. The Model 504l Time Base
Corrector/Synchronizer from Prime
Image, Inc. Once again, doing the most
with time for the least amount of money.

Call Prime Image for more information
the only company going that gives you top-
of-the-line digital video equipment and
improves your bottom line.We'd tell you
more. But it would take some dry
economics professor and lots of arcane
financial language to explain it.

: 1 [ J
» '*I%
o e |
- The Digital Video People

662 Giguere Court #C, San Jose, CA 95133 « Tel (408)867-6519 Fax (408) 926-7 T 26-5177
Primeimagein@earthlink.net * www.

Circle (43) on Free Info Card



www.americanradiohistory.com

Klotz offered its Vadis OC, which is
designed for stations requiring powerful,
semicustom digital audio consoles. Any
source connected to the unit can be
assigned to any fader and source/output
configurations can be recalled by pushing

a button.
Circle (364) on Free Info Card

Sennheiser showed it MKE2 Gold, a
compact and omnidirectional mic with a
duakdiaphragm system that eliminates

sweat-out problems.
Circle (402) on Free Info Card

Drake Automation featured the A-8000
master control automation system, which
uses a new distributed processor
architecture to permit in-service system
expansion from one to 100-plus channels
with full resource sharing and operator

access.
Circle (349) on Free Info Card

Drake Automation's Network Control and
Moniloring is designed for MPEG
distribution systems. It provides transport
stream and off-air monitoring and alarm
systems, as well as country-wide network
moniloring and alarms for digital terrestrial

ard satellite systems.
Circle (348) on Free Info Card

Tiernan Communications featured its
TATME, an ATM muliplexesinverse
multiplemer supporling up to eight MPEG-2
virtual circuits on & snghe OC-3/5TM1 or
D5-3/E-3 physical lzyar connection. i is
comoatibie with Tieman's line of encoders

and decoders
Circle (414) on Free Info Card
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tion with the Sony HDCAM HD SDTI
processor card set. This one device can
handle storage and playback needs for
both standard and high definition.

For those looking for a simple way to
accomplish small-scale spot insertion,
Adrec showed its Duet commercial in-
serter/Soloist 2 digital video player. This
IRU device provides MPEG-2 play-
back from standard SCSI drives mount-
ed in removable bays and is controlla-
ble through Ethernet or RS-232/422.

There is no doubt that storage systems
are migrating from tape-based ro disk-
based. One of the more astounding
things heard on the floor was from
Seagate. Though the company had a
rather low profile, showing in the Fibre
Channel Association booth along with
several other Fibre Channel vendors, but
estimated that there were approximately
45TB worth of Seagate drives in demo
units on the combined show floors.

Ciprico featured the FibreSTORE
RAID Storage System and the Fibre-
STORE Fibre Channel Disk Array. The
storage system is designed for high-
bandwidth single channel and multi-
threaded applications and can accom-
modate between 144GR and 2TB in a
single unit. The disk array can handle
72- to 324GB per disk array and up to
2.25TB for one rack of seven disk ar-
rays, and the units feature an upgrade
path to RAID.

Sony was showing their MAV-5§55/565
multichannel disk recorder, which has a
form factor and user interface that is very
similar to a VTR {for more information,
see Pick Hits p. 74). This unit may make
it far easier to integrate disk storage into
those smaller operations that are based
on older technology. Because it is very
similar to a VTR, operator training (and
anxicety) is likely to be minimal.

Asset management

Current digital TV facility designs call
for handling video program material as
data files and, in many ways, borrow
from the traditional data processing
architectures found elsewhere. A new
class of automation product has be-
come available, designed to manage the
flow of data among the various assets
within a network. Typical assets within
a networked digital broadcast facility
could bhe video servers, ncar-line and
long-term digital tape archive systems,
MPEG encoders and other format con-
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version boxes. Asset management soft-
ware is less concerned with the minute-
to-minute sequencing of material on a
program output channel than with en-
suring that the scheduled program ma-
terial segments arc cfficiently stored
and available when needed by the auto-
mation system or other users.

The asset manager is also responsible
for moving program segments berween
long-term archives and the video serv-
ers associated with real-time program
outputs. Several vendors use a Storage
Area Network (5AN) architecture,
which uses a highly reliable, high-band-
width Fibre Channel network to move
data between major storage assets. This
allows the archive devices to be widely
separated from the servers, and permits
individual archive subsystems to work
together withour a server in the middle

One interesting product capable of
operating within a SAN-based environ-
ment is the Nextore from Thomson
Broadcast. Nextore usesan AVYOpenD-
ML file format and supports the NT file
system (NTFS). This two- or four-chan-
nel server is based on PC/NT standards
and can be used in a lossless compres-
sion mode on networks such as ATM,
Fibre Channel and Ethernet.

Another feature of several systems
shown at NAB is the ability to provide
low bandwidth browser copies of pro-
gram material for utility screening and
segment timing, without tying up exces-
sive bandwidth within the system.
Typically, two copies of each program
are simultaneously ingested into the
system, one being the full-bandwidth
copy that will be played to air and the
other a highly compressed browse copy.
A master database keeps track of the
status of each copy and ensures thatany
changes made to one are reflected in the
other. The low-bandwidth distribution
model has been in use for news applica-
tions for several years. In the news auto-
mation arena, two players have com-
bined forces, Avid and Tektronix an-
nounced AVSTAR, a new company based
on a combination of the Avid news sys-
tem and Tektronix’s Newstar system.

On the subject of news automation
systems, NewsMaker Systems and Nex-
usdemonstrated theintegrated StarDrive/
OpenMedia newsroom managementand
automation system. The system features
desktop browsing and editing, digitizing
of selected clips and lincar viewing of
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“The world will end up at the MPEG standard. That'’s
why we invested in Sony’s Betacam SX technology.”

-Ira Goldstone, Vice President Engineering & Technology, Tribune Broadcasting.

From Chicago 1o Miami to Los Angeles, the Tribune Broadcasting Company is always
looking for what's next. So when Ira Goldstone saw Sony's Betacam SX camcorder, he realized he
had something that would help him with Tribune’s DTV needs. “Backward
compatibility is a big issue right now,” says Goldstone. “But because,
ultimately. the MPEG standard is going to be the long term winner in this
arena, we need something that will take us there, t00. Sony's Betacam SX N
technology gives us the best of both worlds. The MPEG compression standard and backward
compatibility.” Which means Betacam SX equipment gives him everything "from light. rugged

camcorders to VI'Rs that play back archival Betacam SP tapes and interface 1o
existing switchers and routers—showing Sony had
thought through a total DTV systems solution.”
Sony's long history of commitment to technological
ot Bl R sexvice and support was an added benefit. “They've

always been behind us. They’ve always taken care of any problems

we've had.” As Goldstone notes. "Sony's in it for the long

haul. And the backward compatibility and MPEG 2

compression standard of the Betacam SX equipment

makes it a pertect way to get to the HDTV future”

We're ready. Are you?”

www.sony.com/sx 1-800-635-SONY ext. SXT

1999 Sony Electronics Inc. Al nghts reserved. Raproduction i whoie of il part wilhoul wiitien permuss.on & proniited, Sony, Betacam SX and We're roady A you? are trademarks of Sony Fealu'es and sfecficztons subect [0 change withou! nobcs.
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timing clements in a news item.

Tape-based mass storage
Contrary to popular belief, tape is
NOT dead; its role has merely changed
from being the primary means of airing
program material to that of an effective
long-term archive for clips to be plaved
from a video server. Odetics continues
to market and support tape-and-server-
based solutions to video storage, as well
as a rotal facility management system
teaturing browsing capabilities. The ven-
erable Flexicart was also seen in the Sony

booth. Sony Recording Mediawasshow-
ing their full line of videotape for the
various Betacam lines (SP, SX, Digital
Betacam) as well as tape for the HDCAM
and DVCAM formats. Maxellintroduced
its DVCPRO tape, a videotape designed
for durabilitv in ENG/EFP applications
and editing and playvback modes. The
tape’s shell is coated with a static-reduc-
ing resin that prevents contamination
from dust and foreign particles.

Most of the activity on the tape front,
however, has been as a data archiving
component for file-based video storage

Plug ,Play

HDTV Transmission Line Network Product Solutions

Your HDTV upgrade can be smooth and simple with Trompeter's just-
released coax wireline package for video signal management. The
package includes patch panels featuring the J214W and/or )214WT-75
serial digital jack, the MP20W monitor plug, and the new UPL2000
“true 750hm" digital BNC connectors (straight, 45° and 90° versions).
These component were all specially developed for high frequency,
digital broadcast applications and meet the SMPTE 292M spec for full
bandwidth uncompressed signal transport at 1.485 Gbps data rates.

We've got vour digital covered!

TROM

ELECTRONICS, IN
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systems. Ampex and Sony, building
upon the technologies originally devel-
oped for the ACR 225 and LMS, re-
spectively, have come up with data stor-
age products such as Ampex’s DST 412
Library and Sony’s Hybnd Darta Library
with huge, terabyte-level capacities, Stor-
ageTek and Exabyte,companiesthathave
branched intothe video marketplace from
more traditional MIS svstems, also
showed an assortment of digital archive
systems featuring a variety of tape format
options and total system data capacities
well into the terabyte level.

In all of these digital systems, the data
transfer rate and interface are impor-
tantissucs. Transfer ratesare often spec-
itted with different values for uncom-
pressed or compressed data, so some
consideration must be given to the form
in which video data will be stored. The
transfer rate and the speed of the inter-
face must also be matched to the servers
to be connected to the rape archive,
Variants of SCSI and Fibre Channel are
common interfaces for these systems.

At least one firm, Avalon Consulting
Group, found a product niche by devel-
oping archive managementsoftware that
manages video files on digital tape sys-
tems and becomes a central data distribu-
tion point to the facility’s video servers.
The station automanion system 1s thereby
relieved of the responsihility for keeping
track of the data in the tape system, or
scgmenting long programs across multi-
ple data tapes, while allowing for a mix-
ture of tape and server asset tvpes.

Keeping track of it all

An automation system is only as good
as its ability to keep track of the pro-
grams being ingested and played our,
but there are new issues hrought forth
by DTV that today’s automation pro-
grams must consider. A typical DTV
plantmay have video programs in many
forms: uncompressed serial HD, MPEG
compressed serial, 270Mbserial NTSC,
embedded audio, separate audio, dif:
ferent scanming formats and aspect ra-
tios, ctc. The database within the auto-
mation system will need to keep track
of metadata describing the nature of the
smallest video clip, as well as feature-
length program. This data will ensure
the system can make adjustments to the
controlled devices as necessary, to de-
liver the right clip in the right format to
the right output channel.
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y Video, Anywhere, Any Time,

Never ship a tape again.

ClipMail™ Pro, Telestream’s new MPEG-2 digital media delivery
system, lets you send and receive video und audio, from approval
to digital master guality, across town or around the world. With
our store and forward technology, quality is never bound by
transmission speed.

Imagine, no more satellite time, no more expensive shipping,

no more Customs and no more rushing to meet overnight
courier deadlines. ClipMail Pro sends mediu across a choice of
standard telecommunications nerworks, including the Interner,
without any loss of quality during transmission. So what you
see is what they get.

And although ClipMail Pro was developed by video professionals,

Sor industry professionals, you don’t have to be one to use it. If vou
can send e-mail you can send ClipMail.

Any Questions ?

877 CLP MAIL
www.telestream.net

L -
s vV -1 Pro
PRGN ALY Never ship a tape again.

Circle {44) on Free Info Card
www americanradiohistorv com


www.americanradiohistory.com

Thomson Tubes showcased its TH 755, a
water-cooled 44kW NTSC-compatible 10T
that is fully interchangeable with most
10Ts now in service in the same power

class.
Circle (413) on Free Info Card

Hewlett Packard showed its MediaStream

700 and 1600 servers, both offering more
than 1000 hours of storage and up to 16
channels in one chassis. The servers
provide Fibre Channel networking up to

45x reaHtime transfers between Systems
Circle (359) on Free Info Card
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Among the many new and interesting
products shown was the Videol.ogger
3.0, a cataloging solution from Virage,
which is capable of automatically and
simultaneously indexing video, digitiz-
ing multiple video formats and output-
ting that information into any video ap-
plication or data store.

In the Xytech booth, they showed
Enterprise 2.0, a fully integrated facili-
ty-management application that sup-
ports several databases, including Ora-
cle v7/v8, Sybase Adaptive Server Enter-
prise VI11.5, Adaptive Server Anywhere
v5ivé and Microsoft SQI Server 6.,5/7.0.

Sun-Up Digital Systems released a ver-
sion of its TCS Operating System for
broadcast TV and managing digital
multichanne! direct-to-home (DTH)
operations.

Not every station will need all of the
automation features available from a
givenvendor, butengineers should care-
fully assess their facility’s needs and
workflow before considering a system
vendor. This will help the vendor to ask
the right questions and put together a
truly appropriate system.

For more information circle (451)
on the Fast Fact Card.

Philip Hejtmanek is director of engineering for
Newsweb Broadcasting, Chicago, ..

By Ryan Steward

AB99 allowed router manufac

turers to showcase new products
and improved features. Many showed
new and larger matrixes, smaller-sized
frames and improved software packag-
es. Most manufacturers now include
the very necessary migration path to
HD in their product lines.

Some of the older analog Philips rout-
ers can now be upgraded to handle HD
applications by changing ZIF connec-
tors and swapping out /O cards. Phil-
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be
GBEALS  120vA¢ or awvic,
making it ideal for cable

ips also designed a unique feature for
AES/EBU audio. Internal to the router,
select any two audio inputs to create a
pair for output, two of the same source
for mono feed or one English and one
Spanish for SAP applications. A new
soft transition added to the audio side
drops the output to zero then switches
to the new source, eliminating any pops
at audio source switches. New Win-
dows 95 software speeds and simplifies
router setup programming. Vulcan soft-
ware lets you layout the router using
click and drag functions similar to Vi-
sio. Itautomarically locks out used ports
and only allows correct device options.
On the control side, Jupiter software
adds many options, among them the
ability to schedule, via time code, a
frame-accurate deterministic switch of
preset sources. With the VM-4000, an
unlimited number of outputs can be set
up and switched at a preset time code
mark. This is useful for dub facilities and
show recordings. Other items of interest
in the Philips booth included the GS-400
Venus Gigabit routing switcher and two
new control panels, the Series 2000 LCD
control panel and the CP3824 program-
mable control panel.

Tekrronix’s new 7500 series is a nar-
row bandwidth (50Mb/s and below)
serial digital router. It is small and very
cfficient. A loaded 256x256 only uses
120 and is 12RU in
height, a smart choice
for mobile production
trucks. The frame can

powered from

applications. Tektronix

also added a new 48-

button-per-source con-

trol panel to its line.

Router software is GUI-
based for control and panel program-
ming. If you're holding out for a Tek
HD router, stand by for an announce-
ment at [BC.

NVision’s Envoy line has a migration
path to HD capabilities. This is possible
by swapping out /O cards in incre-
ments of eight. The HD cards can oper-
ate in the same frame as the SD, side by
side. The Envoy line can be expanded
up to 256x128 for SD or HD. These
frames will be available by the time you
read this. If digital audio routing is
more what you need, NVision offers
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synchronous audio up to 2048x2048.
NVision also announced a price reduc-
tion due to improved production tech-
niques — 40% n some cases. The com-
pany also previewed Windows NT-based
control software that utilizes the SQL
database and makes layout, program-
ming and control of the frames a snap.

Leitch showed its Integrator line of
routers. The 128x64 frames are now
available m the 128x128 size. At that
size, the router requires only 12RU.
The AES/EBU audio frames will sup-
port many formats. The need for exter-
nal conversions is eliminated with syn-
chronous or asynchronous, balanced
or unbalanced coax, and now DAC and
ADC daughter cards mounted to the
O cards in the frame. Nearly 40 control
panels are available, one to satisfy al-
most any situation. One new controller
1s software programmable to be an X-Y,
single or multibus controller. This unit
uses a scroll knob for system naviga-
tion. Leitch has now added a new 12x2
HD router to its line. The new frames
provide a migration path for the future
by swapping out the existing /O cards.
Leitch developed an impressive software
package for the setup and programming

of its frames and controllers. One of my
favorite features is the ability to print
labels for the panels from inside the
program. Just set up the panel and print
the corresponding labels as needed.

Sonv had scveral routers on display,
among themthe DVS-128 compact rout-
ing switcher for analog audio and video
applications. For SD/HD routing, the
Sony HDS-X3000 digital routers offers
several frame sizes to meet a variety of
needs. The HDS-X3400 is a 16x16
switcher that fits in a single rack unit,
while the HDS-X3700 1s a 128x128§
switcher that tits in §RU.

AtPesa, attendcees found lots of unique
router options. One | found interesting,
was the e-route, a remotce router control
software that uses a 1RU server (locat-
ed at the site to be controlled) on a
LAN, WAN or Internet to switch re-
mote offsite routers. Simply go to the
address, run a Java applette and you
can control the switcher. The system
can support up to 10 online users. The
Tiger 144x144 dual AES/EBU digital
audio router is now available. Jumper
scttings allow usersto selecteither | 1042
or 750 imput impedance. A 250MHz
bandwidth version of the Jaguar analog

z
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router is now available for high-quality
RGBapplications. The Ocelot linesports
anew 16x16 switcher with a bandwidth
of 400MHez, also for high-quality RGB
applications. A new 1.5Gb/s Ocelot HD
router, In 16x8 or 16x16 versions, is
now available and only requires 1RU of
space. The Cougar line added a tlly
matrix capable of single and multiple
color control. Frame sizes are 32x16 and
32x32. The LNS line now has a SD and
HD 8x2 switcher in a |RU frame, with
expansion te 16x8. The 3500 Plus con-
trol sofrware is available with upgrades
that provide control of larger frames and
more levels.

Datate