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When the News Breaks FAST 
Can Your Staff Pull It Together? 

Today every television station needs serious news production capability - 
and WHEATSTONE's TV -80 is the perfect console for the job! 

POWERFUL, with a clean traditional 
layout and computer assisted source selec- 
tion, the TV -80 borrows heavily from its big 
brother the TV -1000 to give you the features 
you NEED: eight mix -minus busses to handle 
fast -breaking news events, and eight aux 
sends (PLUS eight submasters) for plenty of 
mixing power during big sporting events, 
elections and other special broadcasts. 

DAILY SETUPS are fast and easy with the 
Wheatstone Event Computer, which can 
automatically access hundreds of sources via 
the console's preselector overbridge (a 36 
fader console can handle over four hundred 
inputs); even inexperienced operators can be 
up and running in minutes! Alphanumeric 
displays above each fader track all selected 
sources -even those coming from your 
station's router. 

AND because the TV -80 is available in a 

multitude of mainframe sizes, you can scale 
it to match your own needs, selecting the 
number of inputs and options YOU require. 
The totally modular design makes upgrades 
easy should future requirements expand. 

Don't let fast -breaking news leave you 
behind! Contact WHEATSTONE to find out 
how this affordable console can give you the 
production power you need for today AND 
tomorrow! 

Wheatstone's EVENT COMPUTER lets operators call up source 
presets by name for fast switchovers and routine daily set -ups. It can 

even communicate with your station router. 

tel 252 -638 -7000 /fax 252 -635 -4857 
email: sales C wheatstone.com 
website: www.wheatstone.com 

i Cororcltion 
600 Industrial Drive, New Bern, North Carolina, USA. 28562 
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Bubblewrap, no challenge. 
Taking advantage of the technology 

inside, not so fast. 

You have brand new, high -tech, shiny digital equipment. Now, how are you going to get 

the most out of it? Harris can help. Many broadcasters work with us to engineer transmitter 

systems, studios and mobile facilities with the latest digital technology. But we also reach 

beyond future -ready equipment solutions by leading the way with a unique package of 

support services -from transmitter installation and systems integration to round -the -clock 

technical support. And our Broadcast Technology Training Center provides customized DTV 

instruction to help your station make a smooth transition to digital. It's all from Harris. 

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

1- 800 -4- HARRIS ext.3O42 www.harris.com 
Circle (104) on Free Info Card 
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SONY 

Run MPEG on SDI routing switchers.111101 MPECGu 1 u i 0441 X41 Distribute MPEG via DTV, DVB or DVD.1101 

Your present operation will be looking better than ever, thanks 

to MPEG technology. DTV, DVB and DVD all depend on MPEG. 

A growing list of broadcast equipment companies support MPEG. 

And a growing number of broadcasters are maintaining picture 

quality by implementing MPEG as the single compression 

algorithm throughout their facilities. 

Sony can help make MPEG work for you. You can acquire in MPEG 

at 18 Megabits per second with rugged, cost -effective Betacam SX' 

camcorders. Then seamlessly transcode to all I frames at 50 Mbps, 

for superlative postproduction on MPEG IMX'k' recorders and 

servers. Then route and switch MPEG Elementary Streams over 

SDTI -CP using the same infrastructure you already have for SDI. 

Then play to air from Sony MPEG servers. You can even manage 

your assets on the PetaSite MPEG archive. 

What's more, selected Sony VTRs can convert DVCAM', consumer 

DV, DVCPRO' 25, Betacam' oxide, Betacam SP' and Digital Betacam 

footage into MPEG streams. Just pop in a tape and press Play. 

Sony is no MPEG novice. We worked with other industry leaders to 

establish the MPEG 4:2:2 Profile. To standardize MPEG Elementary 

Streams, To build an open, interoperable MPEG platform. And we're 

continuing to consult broadcasters on three continents as we 

develop MPEG solutions. 

It's no wonder that as the world turns increasingly to MPEG, 

broadcasters turn increasingly to Sony. 

1-800-472-SONY ext. MPEG 
www.sony.com/professional 
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Your crew gets the shot first. 

But the other station airs it 
before your editor leaves the edit bay. 

You Could: 

A) Yell, scream and have a fit. 
B) Go Panasonic. 

Panasonic offers digital newsroom production systems 

that deliver fast-breaking news from edit bay to air in 

one rapid step. Our 4X transfer newsBYTE' editor teams with 

DVCPRO News Autanation (DNA) systems to set the pace for 

end -to -end server and network-based news. DNA puts an 

entire video production network at your fingertips, including multi -resolution video 

archives and footage from affiliated stations networked by real -time ATM data links. 

Find out more about our server and newsroom solutions. including newsBYTE, DNA. Smart 

Cart archives, the 8 -ch. AV 55500 server and the all new AJ- HDR15O DVCPRO multi -resolu- 

tion server. Call 1800- 528 -8601 or visit us Panasonic 
atpanasonic .com /openminds.Becauseifyou Open systems. Open minds: 
want to be #1. you need to be first to air. www.panasonic.com /openminds 

www.americanradiohistory.com

www.americanradiohistory.com


ON THE COVER: Post Poduction Suite 
at KRIV -TV Houston, TX. The room 
provides a full range of post production 
features and capability for the station's 
staff. Photo credit: 4ker /Zvonkovic 
Photography, Houston, Texas. 
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FREEZE FRAME 
A look at the technology that shaped this industry. 

Do you remember? 
How's your audio history? The art and science 
of audio processing advanced greatly in the 
late '70s and early '80s While the roots of the 
technology lay in tubes, solid -state devices 
inspired designers to create new products. 
Can you complete the following product names 
of these famous audio processing devices? 
Gates _ Devil 

CBS 
Orban 
You must get all three answers correct to 
be in the drawing for a Broadcast Engineering T- shirt. 
Submit entries to: brad_dick@intertec.com by Oct. 30. 
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AT HIS SALARY, HE'D BETTER BE GOOD 
FOR TWO REVENUE STREAMS. 

FLExIKET- PROGRAMMABLE CLEAN FEED 

Even with just one of Kalypso's tour M /Es. 

it's easy to create two simultaneous, independent 

teleproductionsthe ultimate downstream keyer. 

STATISTICS 

AVERAGE .332 

RUNS 3 

HITS S 

ERRORS I 

-:7i . 4110-.^?% ` O'c^ i 
4/11. h^, : 

0 4 . 

STADISTICA 

The key is FlexiKey ' -. the industry's most flexible clean -feed system. It gives 

you the ability to create two simultaneous, customized productions using any 

combination of backgrounds and keys from any combination of M /Es. Making rt 

easy for you to add a secondary client to your live productions. 

Not to be out done, the DoubleTake' split M/E technology lets you divide the 

four keyers in each M/E between two separate background transitions. 

You get the power of eight M /Es in a four M/E switcher. 

Both features are part of the Kalypso Video Production Center', a powerful, 

integrated video production center. It gives you unprecedented levels of keying 

and compositing power and is available exclusively from the Grass Valley Group. 

With a built -in DYE and run -time device control for Profile', SMS 1000 

routers. VTRs and other external devices, everything you need for advanced 

production is right at your fingertips. Even better, Kalypso does it all within 

the legendary Grass Valley Group interface that thousands of technical directors 

know and love. 

To take a good look at FlexiKey and all the other features of Kalypsa, . 

visit www.grassvalleygroup.com. 
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Finishing is enough 
Ive been to the "top of the mountain." Pike's Peak to be specific. You see, I am one of those insane people 
who run marathons. For those unfamiliar with the sport, a marathon is 26.2 miles. Last month's 

marathon took me to the 14,110 -foot summit of Pike's Peak and back down again. 
This year's race up the mountain turned out to be one of those times where nature (your body) reminds 

you that your previous personal best times are history. While I've completed the race five previous times, 
that experience counted for little this year. 

At 7 a.m. the starting gun sounds and we begin jogging up Manitou Avenue towards the Cog Railway 
and onto Barr Trail. The first mile begins a long process of separating the real runners from normal 
folks. The starting elevation is 6 300 feet, and the trail climbs to 9000 feet in only four miles! And this 

is only the second hardest part of the race. 

The toughest part of the race, emotionally and physically, is the 
last mile just prior to the summit. If you're a typical eight- minute 
per mile runner, this last mile to the peak will take you more than 
an hour. In fact, it takes most runners as long to reach the halfway 
point in this race as it would for them to finish a typical marathon. 

I've always prided myself on being fairly fast, but this year the other 
runners seem to be getting fastet One of my first clues was verbal. By 

mile two, there appeared to be a never -ending chain of people telling 
me "on your left" as they passed. I got so tired of hearing those three 

words I wanted to scream. I would have too if I'd just had enough 
breath. In previous races, I was the passer. This year, I was the passee. 

For the first two hours of the race, I tried to comfort myself that 
those passing me were younger. I just kept saying to myself, 
"They're younger than me. They're younger than me." Then the 
runners got older, more my age. By mile five, the people passing me 

were, how shall I say it, old. And then, there were the women who'd been passing me from mile one. 
It's okay when they're 20, but as that gray- haired lady (Gawd, she must have been 60) passed, reality 
settled in. This was not going to be a new personal best. It was looking like a new personal worst. 

By mile eight, I was reduced to a rapid walk. I took some solace that no one else was running eithec Okay, so 

maybe some did walk a little faster, but the number of fellow runners crying "on your left" became small. 
By the time I had reached the upper face of the mountain, I was 12 miles into the race and at 13,000 feet. 

Running at this altitude means just moving. If you're moving, you get credit for running, but no one really is. 

After about two and a half hours, if you're among the faster runners, you're within a mile or so of the 
summit. Shouts of "runner" are heard as fellow runners warn of an approaching racer. That means a 

runner is about to pass you going down the mountain. 
Here you are, feeling like death warmed over. You can barely breath. You're cold, exhausted and your 

legs feel like tree stumps. You're only one mile from the top, but it's well over an hour away. Now you 
hear "runner" and you realize here come the race leaders. These guys have already reached the summit 
and are coming back down. They will finish the race three to five hours ahead of you! 

Believe me, it's a humbling experience. 
As I leaned into the rocks making way for these guys careening down the mountain, I was reminded 

I'd never be (or ever was) in their class. I'd never come across the finish line first, and I'd probably never 
again have a sub six -hour Pike's Peak marathon. 

But you know what? When I crossed that finish line, some seven and one -half hours after I'd started, 
I was handed the same medal they gave the first guy. It said "Finisher" and that was enough for me. 

Brad Dick, editor 

/D' 
O broadcastengineering.com September 2000 

Send comments to: 
direct: brad_dick @compuserve.com 
website: www.broadcastengineering.com 
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Solving the Digital Puzzle 

T h i n k Big, C h o o s e S m a l l 

VidroAtoDs /DtoAs /DAs/ 
Enc lders / Decoders 

Cor-rposite / ?GB / YUV / Y/C / HD / SDI 

Circle (106) on Free Info Card 

O Audio A to Ds. D to As 

24-bit 
0 Audio Demultiplexers 0 Aspect Patio Converters 

Analog and Digital 16:9 to /from 4:3 

iniatitre Interfaces 

N1SC /PAL Encoder 

10.2 cm 

S -Video Decoder 

10.2 cm 

nnverter 

Digital- ,. DistribtiEìoA 
1.2 cm 

Miranda Technologies Inc.: tel.: 514.333.1772, ussales @miranda.com. - Miranda Europe SA.: eurosales @miranda.com. Miranda Asia UK: asiasales @miranda.com. Miranda China: asiasales @miranda.com 

www.miranda.com 
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Reader Fee 

Format battles 
Hi Paul, 
Just a quick comment on your article 

that mentioned lip -sync problems on 
certain DVDs. 1 have yet to see this 
problem and I can't believe how good the 
video quality is on DVDs. As owner of 
both a laser disc player 
and an S -VHS video re- 

corder, I can say that these 

formats are not even close 

to the quality of DVD. 
Laser Disc video arti- 
facts almost always made 

me not want to watch the 
film, and S -VHS is a 

pain. It works, but I can 
tell thedifference between 

the source and the copy. 
Surely you were not seri- 
ous when you said LD and S -VHS were 

ahead of their time, since the formats are 
clearly inferior to DVD. If you were 
serious !would like to see a demonstra- 
tion of your superior LD and S -VHS 
format. I don't think you can pull it off. 

Best regards, 

Conditional access for OTA 
Dear Mr. Gilmer, 
I found your article, "Conditional 

access for DTV" interesting and would 
like to know how this applies to OTA 
broadcasting. Could you tell me how 
to obtain more information on build- 

ing a simple CA system? 

Best regards, 
TINA TAN ..NG/111 Er 

;, to to w 

r 
01V Translators 
L 

C ,a:.. 

Selecting a 

Hgh-speed connee re 
HO Storage 

WAYNE SONNYLAL 

Paul McGoldrick responds: 
I did not intend to even mildly suggest 

that either LD or S -VHS approach the 
quality of DVD. DVD is absolutely 
staggering compared to the quality of 
what has preceded it. But at the time 
they were released both LD and S -VHS 
were a great deal better than VHS. I.D 
had support from the content industry 
but failed to get the support of the general 
consumer. S -VHS failed to get the sup- 
port of the content providers, and the 
consumer was turned off by the higher 
price of the decks and tape. The latter was 
allowed because of the stupid trick played 
on the tape carrier preventing VHS /S- 
VHS tape compatibility - unless you 
knew the trick. 

I would certainly not go back to either 
product. 

Thanks for reading. 

12 

Brad Gilmer responds: 
Thank you for your in- 

quiry regarding condition- 
al access for DTV. The 
general situation is this: 
About eight months ago, 
the ATSC adopted a stan- 
dard for Conditional Ac- 
cess. Thestandard includes 

use of the National Renewable Security 
Standard or NRSS. NRSS allows the use 
of both SmartCards and PCMC1 A cards. 
You can download a copy of the stan- 
dard at www.atsc.org /Standards/A70/ 
A_70_with_Amendment.doc. 

The scrambling methodology is pro- 
prietary, and varies from manufacturer 
to manufacturer. The good news is that 
these systems may provide new revenue 
streams for the broadcaster. The bad 
news is that these proprietary systems 
are not interoperable, and it is likely 
that separate SmartCards or PCM- 
CIA cards would he required for each 
vendor. 

As far as I know, there is no implemen- 
tation of this standard available in the 
market yet. It is difficult to find in -depth 
information on how these security sys- 
tems work, for obvious reasons. I recom- 
mend you contact the manufacturers 
directly. It is unlikely you will receive 
more than a very high -level explanation. 

More Web information 
Dear Editor: 
Your April2000 issue was excellent and 

informative. Articles such as "Video over 
IP," "Understanding ATM," and "Weath- 
er graphics systems" were extremely 

broadcastengineering.com September 2000 

useful for a television engineer like me. 

I'm looking forward to more coverage 
on Webcasting and getting TV signals 
onto the Internet. Will you have some? 

Warm regards, 
P. MURALI 

STATION ENGINEER 

DOORDARSHAN, INDIA 

Editor responds: 
Thank you for your letter. Stay tuned, 

you'll he seeing a lot more coverage of 
Web and streaming issues in upcom- 
ing issues of Broadcast Engineering. 
Recent streaming /web articles were 
included in the August issue and this 
September issue, and a "how to" piece 
is coming up in December. You can 
access previous issues on our website 
at: www.broadcastengineering.com. 

Last month's Freeze Frame 
In June, we asked readers to identify 

the three portable cameras and re- 

cording formats introduced at the 1981 
NAB convention. The RCA Hawkeye 
was given as a hint. What were the 
other two? It was a tough question as 

no one supplied a complete answer. 
For you historians, here's the answer. 

Ikegami demonstrated the CV -One, 
a 1/4 -inch recording format that was 

then called Video Recorder /Camera 
(VRC), at the 1981 NAB convention. 
Panasonic and RCA had similar for- 
mat versions, but they were actually 
the same camera. RCA called it the 
Hawkeye, while Panasonic had yet to 
give their unit a public name, merely 
referring to it as the Panasonic 1/2- 
inch VRC. Both shared the same re- 

cording mechanism. The RCA Hawk - 
eye was available with either 1/2 -inch 
Staticons or 1/2 -inch Plumbicons, while 
the Panasonic unit used 2/3 -inch tubes. 
Many people confused this format with 
other products introduced at later 
conventions. 

See page 8 for this month's Freeze 

Frame question. 
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IN THE RACE FOR 
BETTER LENS TECHNOLOGY, 

WE'VE OUTDISTANCED 

THE COMPETITION. 

Canon 
IMAGE STABILIZER 

DIG/ SUUfRS6® 
_ 

DIGI SUPER 86I/3%ts 
WITH IMAGE STABILIZER. 

HDTV /SDTV COMPATIBLE. 

INTRODUCING THE 86x FIELD ZOOM WITH IMAGE STABILIZER. 

With the introduction of the 86X, Canon and their customers finish Zoom Ratio 86X 
first...again. The longest lens ever for HDTV and SDTV, the Xl86x9.3 BIE D with image stabilizer 
is also the first long lens with Image Stabilization. By comparison, the Range of Focal Length 
competition finished far behind. 

But that's nothing new, considering that Canon was also the first to 
introduce Internal Focus technology; the first and only broadcast lens 
company to introduce Image Stabilization technology; the first to use 
digital technologies in lens control; and much more. 

Of course, if you're a Canon customer, impressive firsts are nothing new. 
They simply re- affirm that you're buying the best. They also provide 
some serious reasons for everyone to consider buying the technology 
and support leader. At Canon, we go the distance. 

(with Extender) 

Maximum Relative 
Aperture 

(with Extender) 

9.3 -800mm 

(18.6-1600mm) 

1:1.7 9.3-340mm 
1:4.0 at 800mm 

(1:3.4 18.6-680mmm) 
(1:8.0 at 1600mm) 

M.O.D. (from image plane) 3m 

Weight 51.81b (23.5kg) 

Same size and weight as our standard field lens. 

Maximize Your Camera's Performance. 

For more info: Call 1- 800 -321 -HDTV 
In Canada: 905 - 795 -2012) 

http://www.canonbroadcast.corn 
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Beyond the Headlines 

News 

DTV rabbit's foot 
BY LARRY BLOOMFIELD 

wo clear messages came from re- 

cent Congressional hearings on the 
stalled transition to digital: The indus- 
try must quickly resolve reception 
problems, and broadcasters must of- 
fer high- definition programming as 

part of their new services. 
While hearings were being held, the 

FCC's biennial review was placed on 

the hack burner. It is nearly certain 
that little will happen on that front 
until after Maximum Service Televi- 
sion concludes its Washington, D.C., 
reception tests. Even then, little move- 
ment is expected with national elec- 

tions just around the corner. 
While the hearings focused, in part, 

on the debate over COFDM and 8VSB, 
they did little to dispel the uncertainty 
regarding the ATSC standard. 

ATSC proponents did succeed in re- 

ceiving signals from Washington, D.C., 
area DTV stations, but they set up 
their antennas in a window. The 
COFDM system used a much simpler 
antenna well inside the room's walls. 

One attendee said he was just waiting 
for someone to ask for the ATSC antenna 

to he co- located with the COFDM 
antenna, but the request never came. 

While the differences between 8VSB 

"Clearly there's a lot at stake. Broad- 
casters will he spending millions of 
dollars making the transition to digi- 
tal, and frankly we've got to get this 
right the first time," Johnson said. 

"We need a standard where people don't need 

to move their antennas from room to room and 

then rub a rabbit's foot." 

and COFDM were being aired, the 
Congressional committee ultimately 
charged 8VSB proponents with re- 

solving the outstanding 8VSB recep- 
tion problems. 

Rep. Billy Tauzin, chairman of the 
House Subcommittee on Telecommu- 
nications, Trade and Consumer Pro- 
tection, chaired the hearings. Tauzin's 
spokesperson Ken Johnson said the 
hearings were an attempt to "nudge" 
the industry into quickly resolving the 
modulation standard debate. 

FRAME GRAB 
A look at the issues driving today's technology 

Disk -based media now 2nd most popular 
storage format 
Leading formats used across all applications. 

7.4 

78 

p12.4 
12.2 

SP _ 12.4% 

Video Server 12.2% 

Digital Betacam _ 9.6% 

D-5 _ 8.7% 

DVCPRO 7.8% 

DVCAM _ 7.4% 

Betacam SX 6.8% 

Digitabs 3.7% 

HDCAM _ 2.1% 

'3l4' MI 2.0% 

Others 11.1. 276x. 

SOURCE: s('RI International neoncri.cum 
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"The 8VSB guys are telling us they're 
going to be able to resolve the interfer- 
ence problems," said Johnson. "It's 
important that they do that. The clock 
is ticking." Adding, "We need a stan- 
dard where people don't need to move 
their antennas from room to room and 
then rub a rabbit's foot." 

The hearing shows that there still 
remain some differences between pro- 
ponents of the two competing stan- 
dards. According to Johnson, Congress- 

man Tauzin's message to those in atten- 
dance was clear. "Let's get this worked 
out before we have a chaotic situation 
in the marketplace." Johnson contin- 
ued, "So from that standpoint, it was a 

productive hearing in that the propo- 
nents of both standards had an oppor- 
tunity to make their case as to what 
would work best in the marketplace." 

Motorola and NxtWave have on more 
than one occasion reported that they 
had the necessary fixes and patches to 
alleviate the more severe problems 
being encountered in 8VSB reception, 
particularly multipath. "I think that 
they acknowledge the current stan- 

dard needs refinement, and they as- 

sured us that they will improve their 
products to the point where they will 
be accepted and embraced by the 
American public," Johnson said. 

Johnson said Tauzin is insistent upon 
"getting it right the first time. 
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"I think back to when the Sony Beta - 

max was first introduced to the market- 
place. From many people's perspective, it 
was technologically superior to VHS. But 

what happened to the Betamax? Like with 
a lot of people, it's still stuck in my closet, 

gathering dust. We don't want to see that 
happen to digital television as well." 

While third- and fourth -generation re- 

ceivers have improved performance, re- 

ception problems still exist. Johnson said 

receiver manufacturers assured Tauzin 

that reception problems would be re- 

solved within six months or so. Tauzin is 

willing to grant the industry time to 
resolve reception problems before asking 

the FCC or the Congress to intercede. 

"Again, this is a marketplace problem 
that needs to be resolved in the mar- 
ketplace, if possible," Johnson said. 

During the hearings, Tauzin stressed 

the importance of broadcasters offer - 
ing some high- definition programming. 
"If broadcasters retreat on their promise 

to provide at least some HDTV, they are 

going to run the risk of losing some of that 
spectrum, which was loaned them by the 

federal government," he said. 

Some broadcasters have talked about 
leasing out or selling off some of their 
digital capability to other services. When 

asked about this issue, Johnson said, 

"We've heard a number of broadcast- 
ers talking about selling or leasing 

part or all that spectrum. It's not theirs 
to lease or sell." 

Six in one 
Digital television offers broadcasters 

a number of interesting possibilities. 
One of them is the ability to transmit 
multiple standard -definition channels 
within 6MHz. Depending on the qual- 
ity of service the broadcaster is willing 
to settle for on each channel, they can 

run as many channels as they wish. 
This is accomplished through a tech- 

nology known as statistical multiplex- 
ing (stat- muxing). The two more com- 
mon forms of multiplexing are variable 
hit rate (VBR) and constant bit rate 

(CBR). 

VBR is utilizing whatever bandwidth 
is required, up to the limits, as the 

complexity of the transmitted material 
demands, with nothing else added. 

The CBR works the same way ex- 

cept those portions of the bandwidth 
that are not being utilized by the trans- 
mitted material are stuffed with filler 
bits that literally do nothing except 
occupy space and time. 

Stat- muxing looks at all the digital 
information to be sent and fills the entire 
bandwidth, according to statistical anal- 
ysis of what is required and what is being 

sent. Relying heavily on buffers at both 
ends of the transport stream, all the 

digital information usually gets sent 

down the transport stream. This entire 
process relies very heavily on the control- 
ling feature known as PSIP, or Program 

and System Information Protocol. 
Several stations, including one in 

Detroit and one in San Francisco, are 

transmitting one high -definition pro- 

gram channel and an additional chan- 
nel or two of standard- definition ma- 

terial, all within their 19.34Mb/s. 
In early June of this year, Paxson an- 

nounced its Chicago station would be the 

first digital television station to multicast 

six network feeds on its digital television 

station. WCPX -DT, operating on Chan- 

nel 46, will multicast six channels 24 

hours a day. The itinerary will be three 

channels of the PAX network, consisting 

of the local, central time zone on the 

primary feed with the East Coast and 

West Coast feeds on Channels 2 and 3 

respectively. The other three channels 

will consist of the Worship Network, 
Praise Television Network and the Total 

Living Network (UN), a Chicago -based 

TV network, on Channels 4, 5 and 6. 

Through the use of multiple output 
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Paxson's WCPX -DT is multicasting six channels of progamming in its allotted 6MHz. The stations employs Harmonic encoding and 
multiplexing equipment. Evertz DAs and Thomcast's Pearl PSIP manager. 
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servers and other program sources, 
the program material is fed into Div - 
iCom /Harmonic encoders, the out- 
puts of which are fed into the statisti- 
cal multiplexer along with the output 
of the Thomcast Pearl PSIP generator. 
The output of the multiplexer is a fully 
compliant ATSC transport stream at 
19.34Mb /s. 
This 19.34Mb/s stream is then fed 

into two Evertz distribution amplifiers 
(DA) that drive a Teleview DTV receiv- 
er for monitoring of both the feed to 
the transmitter and the off -air signal. 
They also drive a Thomcast Turquoise 
ASI to SMPTE 310M stream converter. 
The SMPTE 310M is then carried via 
the Studio to Transmitter (STL) radio 
link to the transmitter where it is fed 
into the exciter of the Thomcast DTV 
transmitter. The accompanying diagram 
shows how all this is laid out. 

Paxson has entered a strategic rela- 
tionship with NBC. It will be interesting 
to see how much of the 2000 Olympics 
from Sydney will he carried. 

Little camera - 
big show 

ABC used a new unobtrusive digital 
camera in taping its newest venture 
into reality -based programming, 
"Hopkins 24/7." 

For the taping at John Hopkins Med- 
ical Center, ABC chose the Sony DSR 
PD100A, a compact digital format 
camera new to the market at that 

time. The tiny size allowed producers 
to capture critical moments without 
being invasive, which resulted in a 
real look into the hospital subculture. 

To do a show centered on a hospital 
and its patients, the first considerations 
are to protect the privacy of the individ- 
uals involved and to be as unobtrusive 
as possible. This meant no multiple - 
person crews, large ominous television 
cameras glaring at the patients or spe- 
cial lighting. Self- contained units were a 
must. 

The nature of this kind of program 
required a camera that was simple to 
use - one that a non -technical person 
would have little difficulty with. The 
field producers had to be as unobtru- 
sive as possible in their efforts to cap- 
ture the real view of day -to -day pa- 
tient, doctor and staff relationships and, 
at the same time, be able to operate the 
equipment as close to how a seasoned 
professional would as possible. The 
PD100A's size worked well in places in 

places like the Emergency and Operat- 
ing rooms, where space was an issue. It 
also allowed patients and doctors as close 
to normal interaction without a glaring 
camera lens on them. The digital capabil- 
ity also allowed producers to edit, on site, 
the hundreds of hours of tape and make 
storyline decisions early in the process. 

The same cameras have been used 
successfully for other news and docu- 
mentary projects. ABC utilized a total 
of eight of these hand -held devices, 
shooting over a thousand hours worth 
of tape, which has been pared down 

ABC producters chose Sony DSR PD100A cameras for the taping of its documentary 
'Hopkins 24/7" because of their small. unobtrusive size and simple operation. 
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to a six -hour long series for television 
and a 10 -hour series for cable. 

Small, near consumer -type camcord- 
ers have been used for some time in the 
production of television shows. It wasn't 
too long ago that Metromedia utilized 
Hi -8 cameras to shoot some of its sit- 
coms. The ABC technical staff noted 
the quality of pictures these Sony DV 
format cameras put out rivals the qual- 
ity of some of the larger format ENG 
and field production equipment in use 
today and exceeds what most analog 
equipment can produce. Sony made 
minor modifications to these cameras 
to develop an even newer model that 
incorporates the XLR audio connec- 
tors installed on the PD100As. 

One of the biggest challenges came 
from the wireless microphones. In addi- 
tion to the microphone mounted on the 
camera, they utilized an RF microphone 
with the receiver on the camera as well. 
It was necessary to select an RF system 
where the receiver would not substan- 
tially add to the bulk of the camera itself. 

The other major problem encountered 
in these kinds of situations is lighting. 
Color temperature from one shot to the 
next varies significantly. The Sony camer- 
as didn't seem to have any problem track- 
ing and compensating for the different 
color temperatures. When adjustments 
were necessary, they were simple enough 
that the non -technical operators could 
perform them with little or no trouble. 

All the DV tape was edited on an Avid 
Unity with three terabytes of storage. 
This gave the producers plenty of space 
to effortlessly store the thousand hours 
shot, keep the assembled material on- 
board in a digital format and still have 
room for moving around in the storage 
environment. 

FCC issues new 
rules for audio, 
video descriptors 

Accommodations for those with audi- 
tory and visual impairments were given 
a boost by the FCC this summer as the 
result of two separate actions taken by the 
agency. The first requires 50 hours per 
calendar quarter (roughly four hours 
per week) of descriptive prime time 
and/or children's programming. 
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expect from Sachtler: fluid 

damping in five steps, touch and 
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The description of the video in- 
volves the insertion into a TV pro- 
gram of narrated descriptions describ- 

ing elements of the action that are not 
otherwise reflected in the dialogue, 
such as the movement of a person in 

the scene. The description will typi- 
cally be provided through the use of 
the secondary audio programming 
(SAP) channel, so that it is audible 
only on that channel when it is acti- 
vated through a TV set or VCR with 
those capabilities. These 50 hours per 
calendar quarter should not have any 

serious impact on a station's current use 

of the SAP channel, on which many 
stations offer multilingual services 
for programs they carry. 

Broadcasters affiliated with the four 
major networks, ABC, CBS, Fox and 
NBC in the top 25 television markets will 
be required to provide this service. Other 
stations that get programming, regard- 

less of the market size, will be required to 
"pass through" any video description it 
receives from a programmer, provided 

the station is technically capable to do 
so. These same conditions will be applied 

to cable and satellite services as well. 
In addition to these network offerings 

of description, the FCC has also mandat- 
ed multi -video programming distribu- 
tors, such as cable and satellite sys- 

tems with 50,000 or more subscrib- 
ers, provide video description of the 
same amount and type of program- 
ming on each of the top five non - 
broadcast networks that they carry. 

The top 25 markets are those as deter- 

mined by the Nielson- designated market 
areas, or DMA rankings. The multichan- 
nel purveyors' determination will be made 

by national prime time audiences' share. 

These rules will apply to analog televi- 
sion only at this time. The FCC did say 

that it expects ultimately to require digi- 
tal broadcasters to include video descrip- 
tion, but said that it wouldn't consider 
that issue until there had been further ex- 

perience with both digital broadcasting 
and the new video descriptive services. 

With the implementation of digital 
television, the FCC was required to 
update its rules to fulfill its obligations 
under the Act. In the Report and Order 
adopted by the FCC, it has incorporated 
sections of the industrial standard EIA- 
708-B, "Digital Television (DTV) 
Closed Captioning" into its rules. 

The new standard provides instruc- 

tions for the encoding, delivery and 

display of closed captioning information 
for digital television systems. The com- 
mission said that it would require 
manufacturers to include compliant 
DTV closed captioning decoder cir- 

cuitry in DTV devices by July 1, 2002. 
Devices covered under the rules include 

DTV sets with integrated widescreen 

displays measuring at least 7.8 inches 

vertically, DTV sets withconventional 
displays measuring at least 13 inches 

vertically, and stand -alone DTV tun- 
ers, whether or not they are marketed 
with display screens. 

The new standard of closed caption- 
ing provides for more options and 
features than are available in the cur- 

rent system. Viewers will be allowed to 
choose and alter the color, size and font 
of the captioning and to choose be- 

tween multiple streams of captioning, 
such as "easy reader" or alternate 
language captioning. 

Send questions and comments to: 

larry_bloomfield@intertec.com 
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VIPER II 
The most widely used fiber optic system for television production 
and distribution just got better. With the most advanced electronics. 
electro- optics and packaging, the Viper II meets all challenges to 

your facility's video. audio and auxiliary communications. Name 
your fiber application -pre- fibered facilities, STLs. remote broadcasts. 
mobile field production. video backhaul. metropolitan video links - 
the Viper II handles the job. 

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

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

Telecast 
The world leader in fiber optics for broadcast production 
(508) 754.4858 www.telecast- fiber.com 
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Wouldn't it be nice 
to get a server that 

doesn't FORCE you to 
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the Abekas 6000, 

the server you 
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If you want a flexible, scalable, 
exceptionally versatile digital 
audio video server that will help 
you well into the next century and 
gives you the control you want 
without so much as a whimper, 
look at the Abekas 6000. 
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FCC Update 

TV auxiliary frequencies disappearing 
BY HARRY C. MARTIN 

The FCC has adopted procedures 
for the forced removal of TV broad- 

cast auxiliaries from the 1990- to 
2025MHz band, and it has taken back 

the new broadcast auxiliary spectrum 
it allocated at 2110- to 2130MHz. In 

addition, the FCC has rechannelized 
the remaining 2025- to 2110MHz band 

into narrower channels. These will 
require further development of digital 
compression techniques and may ulti- 
mately only be capable of handling 
digital transmissions. The FCC has 

also decided to permit government 
space research, space operations and 
Earth- exploration satellite services to 
share the 2025- to 2110MHz band 
with broadcast auxiliary facilities on a 

co- primary basis. 

The Broadcast Auxiliary Service 
(BAS) currently operates throughout 
the 1990 - to 2110MHz band. In 1997, 
the Commission reallocated the 1990 - 

to 2025MHz portion of the band to the 

Mobile Satellite Service (MSS) for use 

by mobile phone and wireless services. 

Congress later mandated that the 2110 - 
to 2130MHz spectrum the FCC had 

allocated to the broadcast auxiliary 
service instead be auctioned to new 

services to balance the federal budget. 
Phase 1 of the forced removal of 

broadcast auxiliaries from the 1990 - 

to 2025MHz hand will make the 
1990- to 2008MHz portion of the 

band available to early MSS operators. 

Phase 11 will make the remaining 
2008- to 2025MHz portion available 
when Phase 1 spectrum is no longer 
sufficient. Starting this month, new 

Dateline 
Annual regulatory fees are due 

no later than Sept. 20, 2000. Oct. 

2, 2000, is the deadline for filing 

the EEO Annual Employment 

Report (Form 395 -B). 

broadcast auxiliary licenses will only he 

granted in the 2008- to 2110MHz hand. 

During the next 10 years, MSS oper- 

ators will be required to pay all costs 

of moving existing broadcast auxil- 
iaries. After that, any remaining 
broadcast auxiliaries will have to 
vacate the hand upon six months' 
notice from an MSS operator, with- 
out any compensation. A two -year 
mandatory negotiation period for 
MSS operators and broadcast auxil- 
iary licensees in the 1990- to 
2008MHz hand in the top 30 markets 
to agree upon relocation costs starts 
next month. Subsequently, mandato- 
ry negotiation periods will commence 
for smaller markets and the 2008- to 
2025MHz portion of the hand. 

Once Phase II begins, all broadcast 
auxiliaries in the 2025- to 2I 10MHz 
band in markets 31 to 100 must oper- 
ate on 14.5MHz channels. By the end 

of Phase II, all broadcast auxiliaries 
will be operating on even narrower 
12.4- or 12.1 M Hz channels. New tech- 
niques for maximizing the available 
spectrum will he required to use the 

narrower channels. Experimental op- 
erations show that it is possible to 
carry a signal in a 12MHz channel 
with digital equipment, but not neces- 

sarily with analog equipment. 

Relocation from channels 60 -69 
The auction of TV channels 60 through 

69 to a new 700MHz wireless voice 

and data telecommunications service 

has been moved from September 2000 
to March 2001. The successful bidders 
will be required to protect incumbent 
full -power TV broadcasters on chan- 
nels 59 through 69 from interference 
until those broadcasters migrate to 
channels 2 through 51. 

A principal concern of the 700MHz 
parties is that the transition will be 

delayed past the Dec. 31, 2006, DTV 
transition deadline because the FCC is 

authorized to permit TV stations to 
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occupy their analog channels until 
there is 85 percent DTV set penetra- 
tion in a market. Potential bidders 
are concerned that a delay might 
lower the economic value of the spec- 

trum. In light of this concern, the FCC 

will consider voluntary agreements 
between incumbent broadcasters and 
700MHz providers to move broad- 
casters to a core channel prior to the 

deadline. Agreements would involve 
payment of the broadcasters' costs of 
channel relocation and perhaps addi- 
tional costs. Now, in a recent order, 

the Commission has clarified the cri- 
teria it will use to evaluate such 

voluntary channel relocation agree- 

ments and has outlined the provisions 
that would trigger a regulatory pre- 

sumption in favor of approval. 
The Commission has established a 

rebuttable presumption that agree- 

ments are in the public interest if the 

change to the TV station's channel 
would: 

make new or expanded wireless 
services available to the public; 

clear frequencies for the provision 
of public safety services; or 

result in the provision of wireless 
services to rural or underserved com- 
munities. 

The applicant would also need to 
show that grant of the request would 
not result in any one of the following: 

loss of any of the four TV stations 
in the DMA with the largest audience; 

loss of the sole service licensed to a 

community; or 
loss of a community's sole service on 

a channel reserved for non -commercial 
service. 

Where a request does not meet these 

criteria, the Commission will review the 

agreement to determine exceptions. 

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

Send questions and comments to: 

harry martin @intertec.com 
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Seamless Wideband Video Switching 
Goes Mainstream 

Extron's SGS 408 is an eight input, high -resolution seamless graphic switcher 
designed specifically for live staging events and presentations. Event production 
personnel often require coordinated switching control of live multimedia 
presentations and video sources. The SGS 408 combines seamless cuts, dissolves, 

wipes and titles with advanced scaling capabilities to support the delivery of 
exceptional images, flawless transitions and centralized control to events and 
presentations. Using Extron's new high -performance scaling engine, the 
SGS 408 scales any input to one of eighteen common computer -video, HDTV, 
or plasma resolutions. 

Remote operational control of the SGS 408 is simple 
with the RCP 1000 remote panel. In addition, the 
ECP 1000 event control panel works with up to 
three SGS 408 switchers for direct control of 

ECP 1000 
effects and coordinated transition timing across all 
three screens. 

Extron's SGS 408 provides the following advantages: 

A seamless "cut" eliminates noise caused by switching glitches 
Twelve "dissolve," "wipe," and "title" effects provided for professional - 
quality transitions 

Accepts up to eight RGsB, RGBS, or RGBHV sources on BNCs 
Two different scaled signal outputs -program and preview 

Four test patterns provided for setup and troubleshooting 
Brightness, contrast, horizontal & vertical shift, horizontal & vertical 

centering, freeze frame, eight user -selectable levels of horizontal 
filtering, and five user -selectable levels of vertical filtering 
32 memories provided for picture settings for one -time setup of an image 

Extron's Simple Instruction Set (SISTm) for simplifying RS -232 control 
DVI (Digital Visual Interface) program output option 

Check out the SGS 408 Webcut demo at 
hup://www.extron.com/a/sgs408 

Extron Electronics 
800.633.9876 www.extron.com 
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Expert's CornerNendor Views 

Is a systems integrator for you? 
JIM SALADIN. SENIOR ASSOCIATE EDITOR 

There was a time in this industry 
when, except in the case of an 

extremely large facility, a station up- 
grade would have been handled by 
staff engineers almost out of hand. 
However, with the influx of computers 
and the increasingly high technologi- 
cal level of digital systems, an upgrade 

using only staff is becoming a rare 
animal indeed. 

Has it gotten to the point where tech- 
nology's curve is progressing so rapidly 
that the average engineering staff can 
no longer hope to keep up? We turn to 
Ed William, director of engineering for 
KPDX in Portland, and to Greg Doyle, 

president of systems integrator Doyle 
Technology Consultants for answers to 
this month's question: "When rebuild- 
ing television broadcast and produc- 
tion facilities, is it possible fora station 
to go it alone ?" 

;END Send questions and comments to: 
jim_saladin@intertec.com 

VENDORI 
Greg Doyle, Doyle 
Technology Con- 
sultants 

n some cases, 
partial re- 

builds can be 
done in -house 
when a few racks 
of equipment are 
involved. Small 
edit bays and 
conversion of the 
NTSC analog 
output of master 
control to be 
DTVcompliant 
are examples. 

However, many facilities need a much 
more extensive rebuild, including the 
possibility of a new infrastructure de- 
sign due to technology migration and 
changes in your broadcast business 
model. It is in this situation that out- 
side resources should be considered. 
Here's why: 

Technology migration: Many facil- 
ities have composite analog infrastruc- 
tures that are 15 to 20 years old. Of 
course, several technology changes 
have occurred in this period. A ven- 
dor- neutral design consultant can be 
invaluable when it comes to making 
technology decisions because they 
bring expertise from several projects 
and vendor relationships as you devel- 
op your project. 

Design and build expertise: Even if 
you are only looking for design con- 
sultation for a project, it is important 
to use a consultant that has design/ 
build experience.There is often a gap 
between theoretical functionality and 
real -world implementation of new 
equipment. A good design consultant/ 

systems integrator brings experience 
to the process resulting in a much 
smoother project development. 

Technical programming: Technical 
programming assesses project feasi- 
bility and serves as a great communi- 
cation tool for engineering to present 
to management for review. During 
this phase of planning you will receive 
real -world project planning, not only 
for technical systems, but for building 
support infrastructure, mechanical and 
electrical planning. 

Architectural programming: The 
design consultant/systems integrator 
provides assistance to the architectural 
team in designing the facility, including 
power requirements, cable management 
and HVAC planning. As the facility is 

under construction, regular site visits 
providing architectural coordination 
and administration can occur. If last 
minute changes in infrastructure are 
required, this level of coordination will 

help to complete construction on time 
and on budget. 

Documentation: A good design 
consultant/systems integrator will pro- 
vide both electronic and hard copy doc- 
umentation (CAD "as built" drawing, 
wire lists, etc.) Troubleshooting effec- 

tiveness is greatly enhanced through the 
use of this documentation. 

System integration: A quality in- 
stallation is one of the most important 
elements of a technical project. A good 
integrator will bring skill sets that 
provide efficient, clean installations that 
readily adapt to changing technolo- 
gies. Strict standards for wire manage- 
ment cable labeling and specification 
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conformance will be maintained. A 

systems integrator will typically pro- 
vide technical teams with expertise in 

system commissioning, testing and 
proof of performance. 

Professional project management: 
Professionally trained project manag- 
ers manage budgets, confirm and track 
timelines and the associated tasks, co- 
ordinate team members and resourc- 
es. Good design consultant /systems 
integrators can demonstrate a track 
record of successful management of 
several large projects. Compare the 
size and scope of your project against 
the potential SI's resume. 

Resource availability: For the past 
several years, engineering staffs have 
been cut or undergone hiring freezes. 
Budget constraints and vendor -sup- 
ported "board swap" maintenance 
have contributed to this. In the case of 
a new facility model, the complete 
design and build requirement can total 
8000 to 20,000 man hours beyond 
standard daily engineering operations 
at the facility. 

Weigh each of these issues carefully 
before deciding to go it alone. If you do 
have the technical expertise, time and 
resources to perform each of these 
tasks internally, it can be rewarding 
and possibly save you money. Good 
systems integrators are very much in 

demand. Bring the SI to the project 
during the planning stages to ensure 
an efficient and successful project. 

Greg Doyle is president of Doyle Technology 
Consultants, Redmond, WA. 
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EXPERT 
Ed Williams. 
CSTE. KPDX. 
Portland. OR 

KPDX engineer- 

ing finished up 
the core build for 
the station's new 
digital broadcast 

facility just before Memorial Day week- 
end. The cutover happened seamlessly, 

without one second of lost airtime or 
one penny of lost advertising revenue. 

We chose not to utilize the services of 
a full service systems integrator for this 
particular station build. Our project 
involved specification, design and in- 
stallation of all systems for a new 45,000 
square -foot building, including master 

control, post production, studios, DTV 
transmitter and systems, etc. 

Why not use a systems integrator? The 

original reasons were many: budget, time 
constraints, overall design philosophy 
and, admittedly, old- fashioned pride. 

Our decision was mostly based on 

budgetary concerns. A project of this 
scope delivers "sticker shock" when the 

first bids come in. Resist the temptation 
to save up front and leave misery and 
discontent in your wake later. 

Challenges that arose for us included 
unclear deadlines, unpredictable 

construction slippage and even final 
design. We began wiring and rack in- 
stallation four months before building 
completion. We were working in hard 

hats every day and maneuvering around 
ironworkers, electricians and painters to 
get the job done - assuming some part of 
the job hadn't slipped. You can't install 
computers when the racks are being bom- 

barded with drywall dust every day. 

Uncertainty like this can wreak havoc 

with a systems integrator's schedule and 

thus, their price - this also contributed to 
our avoidance of integrator involvement. 

While a full service systems integrator 
may not be necessary for every job, 
paying for outside expertise in some 

areas can really streamline things. We 

had a unique situation. First, we were 

working with a brand new building. We 

did not have an in -house news depart- 

ment to service. We weren't bringing 
vast portions of our old plant with us, so 

we skipped a lot of cutover headaches. 

What new technology we did incorporate 
was researched before we committed to it. 

You can never place too much emphasis 

on an in -house demonstration of de- 

sired equipment, either. Unfortunately, 

this took time and added to the sched- 

ule pressures. 
If you insist on not using an integrator 

for a project, consider using one for a 

portion of it. Spend your money on the 

things that are hard set and fully formed. 
Hire a superior cabling crew - this point 
cannot be emphasized enough. Set specif- 

ic deadlines for the major elements and 

have a plan in place for what happens 

when, not if, you miss the deadline. Pay a 

design consultant to gather research for 
you and to help with recommendations 
on the more "esoteric" things. 

It is nearly impossible for an in -house 

engineering team to orchestrate a com- 
plex move or rebuild. Systems integra- 
tors are a necessity on large projects 
with tight deadlines. For moderate 

projects that can be sectioned and seg- 

mented, a well run in -house engineer- 

ing team can still do the job. The use of 
outside talent is well warranted if for 
no other reason than it allows the 

station engineers to see their families 
occasionally and avoid burn out. 

Ed Williams is director of engineering for Fox 
49 KPDX in Portland, OR. 
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Digital Handbook 

Transition to Digital 

Colorimetry 
BY MICHAEL ROBIN 

In the 17th century, two scientists 
devoted their time to the study of 

light: Isaac Newton and Christian 
Huyghens. While trying to fend off 
falling apples, Newton carried out many 
experiments and found that white 
light is a homogeneous mixture of an 
infinite number of colors ranging from 
red to yellow and green through blue to 
violet. He demonstrated this concept 
by directing daylight through a narrow 
slit onto a triangular glass prism. The 
ray that emerges from the prism is a 

divergent beam of light containing no 
trace of white hut, instead, a contin- 
uous sequence of colors. (See Figure 
1.) He also demonstrated that the 
white light could he re- created by 
passing the divergent beam through a 
second prism. He assumed that light 
was composed of colored particles 
whose paths were deviated differently 
by his prism. Huyghens carried out 
other types of experiments and deduced 
that such phenomena as interference 

could only be explained by assuming 
that light was an oscillatory wavelike 
phenomenon. These two scientists 
could not reconcile their opinions 
concerning the nature of light. 

approximately one octave, from 380nm 
to 760nm (lnm = 10'cm). A perceived 

color is associated with every wave- 
length. Maxwell's studies predicted 
the use of radio electromagnetic waves 

Color perception is associated with a specific 

set of 6 million to 7 million cells called cones. 

In the 19th century, various studies 
led to a better understanding of light. 
The studies culminated with the work 
of James Clerk Maxwell, who intro- 
duced the concept of electromagnetic 
waves consisting of an electric field 
travelling in space with a related 
magnetic field. The two fields are at an 
angle of 90 degrees. (See Figure 2.) The 
concept of electromagnetic radiation 
grouped together many natural phenom- 
ena, as shown in Figure 3. As can be 
seen, the segment of the spectrum 
visible to the human eye occupies 

B 
A look at tomorrow's technology. 

America continues to get connected. 
The number of technologies in the home is on the upswing. 

1996* 19981 
Do you ... 
Subscribe to cable 
Use a computer 
Have a home computer 
Go online 

69 
58 
36 
21 

67 
61 
43 
36 

67 
68 
59 
54 

Have a ... 
Cell phone 
Pager 
Satellite dish 
DVD player 
Palm Pilot 

53 
24 
18 
16 
5 

'Figures for home computer, cell phone and satellite dish are from June 1995. 

SOURCE: Pew Research Center For The People & The Pre, 
www.peoplepress.org 
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for the transmission of information - a 

prediction that culminated with Heinrich 
Hertz's experiments and Guglielmo 
Marconi's radio transmissions. These 
studies and practical applications dem- 
onstrated to the scientific world the 
wavelike nature of light as part of the 
wider electromagnetic spectrum. 

Further experiments resulted in the 
discovery of the photoelectric effect 
where light shining on a photo sensor 
generates an electrical current. This 
phenomenon could only be explained 
by the existence of light particles 
called photons, which impart their 
energy to atoms and force electrons to 
travel in an electrical conductor. Re- 
luctantly, scientists of both camps had 
to concede that the electromagnetic 
radiation has a dual nature: corpuscular 
and wavelike. Luminaries Max Planck 
and Albert Einstein predicted this. 

Human visual system characteristics 
The human visual system (HVS) 

perceives light by associating colors 
(or hues), a perception artifact, to 
frequencies. The eye has maximum 
sensitivity at the green color and 
lesser sensitivity at red and blue. 

Color perception is associated with 
a specific set of 6 million to 7 million 
cells called cones. Studies indicate 
that there are specialized types of 
cones responding to red or green or 
blue stimuli. The cone cells have a low 
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LIGHT 
SOURCE 

WHITE 
tGHT 

VIOLET 

MAGENTA 

BLUE 

CYAN 

GREEN 

YELLOW 

ORANGE 

RED 

Figure 1. When passed through a prism, white light can be split 
into spectral colors. 

sensitivity resulting in achromatic (no 
color) perception at low light intensi- 
ties. They also have a low sensitivity to 
picture detail. 

horseshoe - 
shaped area. 
Saturated colors 
occupy posi- 
tions on the 
curve. Lower 
saturation col- 
ors occupy po- 
sitions nearer 
to the center of 
the display. In 

addition to de- 
fining colors, 

the CIE diagram identifies white 
light as a set of x and y values 
describing a point in the central area 
of the diagram. Various standards 

The implementation of the DTV standard will 
require a fair amount of format conversions. 

Low -light intensity achromatic 
light perception, as well as picture 
detail, is due to a second type of cell 
called a rod. There are between 110 
million and 130 million rods. Rods 
have a high sensitivity and 
afford a high resolution of 
picture detail. 

The CIE color diagram 
The 20th century wit- 

nessed an explosion in the 
recording and reproduc- 
tion of still (photographs) 
and moving (television 
and film) images. Among 
the early preoccupations 
of the dream factories 
(Hollywood and others) 
was the correct reproduc- 
tion of colors. In 1932, a 

group of scientists under 
the umbrella of CIE (Co- 
mité International de 
l'Eclairage or Internation- 
al Lighting Committee) 
developed a bi- dimension- 
al (x, y) representation of 
the visible colors, the so- 
called CIE diagram, 
shown in Figure 4. This 
diagram allows users to 
specify colors by assign- 
ing values to x and y vari- 
ables. All visible colors 
are confined inside a and UHF television frequencies as well as visible light. 

define white using different pairs 
of x, y coordinates related to the 
temperature to which a black body 
has to be raised to generate the 
specific white. 

Colorimetry standards in color 
television 

Color television relies on the light 
properties that control the visual 
sensations known as brightness, hue 
and saturation. All visible colors of 
the spectrum can be generated by a 
proper combination of three primary 
colors. The definition of a group of 
three primary colors is that adding any 
two could generate none of the three. 
The process of generating various 
colors using three primary color sources 
is called additive color mix. All light 
sources generate additive colors. 

The photographic reproduction of 
colors is based on the subtractive 
color process. Here a white light illu- 

minating a colored surface results in all 

wavelengths being absorbed except 
one which is reflected and identifies 
the color of the object. 

The television primary colors are 
red with a wavelength of 700nm, 
green with a wavelength of 546.1nm 
and blue with a wavelength of 
435.8nm. Any other set of primary 
colors could have been used but the 

Figure 2. Electromagnetic waves travel as an electrical wave and a magnetic wave on two 
seperate planes at a 90 degree angle. 
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VISIBLE LIGHT 
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Figure 3. The spectrum of electromagnetic radiation includes the AM & FM radio bands. VHF 
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Figure 4. The CIE color diagram is representative of all 
visible colors. The chart above includes the primary 
red, blue and green colors used for SMPTE 170M and 
those chosen in 1953 for NTSC. 

choice was determined by the ease 

with which (in 1953) efficient red -, 

green- and blue -colored phosphors 
could be manufactured. 

The x, y coordinates of the chosen 
phosphors delineate a phosphor color 
triangle. 

Several television colorimetry stan- 

dards coexist and are detailed in 
Table 1. These standards define the 
following: 

The x, y coordinates of 
the color primaries and of 
the reference white: This 
involves the specification 
of the x and y coordinates 
representing the primary 
colors and the reference 
white. 

The luminance equa- 
tion: This involves the 
specification of the ma- 
trix coefficients related to 
the R, G and B primary 
signals. 

The color -difference 
equations: This involves 
the specification of the 
matrix coefficients relat- 
ed to the R, G and B pri- 
mary signals. 

The transfer character- 
istics: The transfer char- 
acteristic of the CRT is 

inherently nonlinear. To 
achieve an overall linear 
transfer characteristic, the 

nonlinearity of the CRT 
is compensated for else- 

where in the system. His- 
torically, the compensa- 
tion is carried out in the 

camera and is referred to 
as gamma correction. 
This results in red, green 

and blue signals predis- 
torted to match the refer- 

ence characteristic of the 
CRT. More recent stan- 

dards specify complex 
mathematical expres- 
sions that are applied to 
linear R, G and B signals 

to compensate for defined 
CRT nonlinearities. The 
transfer standards will 
eventually have to be re- 

visited to reflect the ap- 

pearance of non -CRT dis- 

play technologies featuring linear 
transfer characteristics. 

The ITU- R.BT.470 -4 (NTSC 1953) 
defines parameters of the NTSC col- 
or television system adopted in 1953 
for transmission in the U.S. These 

parameters reflected the CRT tech- 
nologies in existence at the time. 
Early versions of the PAL and SECAM 
systems used the same parameters. 

Later CRT technologies used phos- 
phors with different chromaticities 
requiring a review and update of the 

colorimetry standards. The ITU- 
R.BT.470-4 (PAL B, G) used different 
parameters. The NTSC specifications 
were reissued in 1995 as SMPTE 170M 
and used parameters very similar to 
those used for PAL and SECAM. 
SMPTE 240M reflects the parame- 
ters chosen for the legacy analog 
HDTV standard using a total of 1125 
lines with 1035 active lines. The ITU- 
R.BT.709 standard is the currently 
preferred version. 

Signals using the legacy NTSC 1953 

standard differ considerably from the 

newer standards that have smaller 
differences. The implementation of 
the DTV standard will require a fair 
amount of format conversions. In 
order to avoid color changes in the 

process, the input and output signal 
format colorimetry parameters will 
have to be considered and recalcu- 
lated as required. 

Michael Robin, former engineer with the 
Canadian Broadcasting Corporation engi- 
neering headquarters, is an independent 
broadcast consultant in Montreal, Canada. 
He is co- author of Digital Television Funda- 
mentals, published by McGraw -Hill. 

Standard 

ITU -R 

BT.470 -4 

(NTSC 1953) 

COLOR PRIMARIES 

PRIMARY x y 

Red 

Green 

Blue 

White (C) 

0.670 

0.210 

0.140 

0.310 

ITU -R 

BT.470 -4 

(PAL B.G) 

SMPTE 

170M 

(NTSC 1995) 

SMPTE 

240M 

ITU -R 

BT.709 

Red 

Green 

Blue 

White (D65) 

Red 

Green 

Blue 

White (D65) 

Red 

Green 

Blue 

White (D65) 

Red 

Green 

Blue 

White (D65) 

0.640 

0.290 

0.150 

0.313 

0.630 

0.310 

0.155 

0.3127 

0.330 

0.710 

0.080 

0.310 

Transfer characteristics 

(gamma) 

Gamma = 2.2 

0.330 

0.600 

0.060 

0.329 

Gamma = 2.8 

0.340 

0.595 

0.070 

0.329 

0.630 

0.310 

0.155 

0.340 

0.595 

0.070 

0.3127 0.329 

0.640 

0.300 

0.150 

0.3127 

0.330 

0.600 

0.060 

0.329 

V =1.099Lc"5 -0.099 
for 12 Lc20.018 

V=4.5Lc 
for 0.0182 Lc20 

V= 1.1115Lc °ü- 0.1115 

for 1 2 Lc 2 0.0228 

V = 4.0Lc 

for 0.0228 2 Lc > 0 

V = 1.099Lc°° - 0.099 

for 12Lc20.018 

V = 4.5Lc 

for 0.01822Lc20 

Matrix coefficients 

E'r =0.59E'6+ 0.11E'e+0.30E'R 

Fey = -0.331E'6 + 0.600E'e - 0.169E'R 

E'R.r=-0.421E'6 -0.079E'°+0.500E'R 

E'v =0.587E'6+ 0.114E'6+0.299E'R 

ER-r = -0.331e0 + 0.500E'9 - 0.169E'R 

E'R.r = -0.419E'6 -0.081E9+ 0.500E'0 

E'r = 0.587E'6 + 0.114E'9 + 0.299E'R 

E'er=-0.331E'6+0.500E'°-0.169E'R 

E'R.r=-0.419E'6 - 0.081E9 + 0.500E0 

E'r = 0.701E9 + 0.87E'9+ 0.212 E R 

E'e.r = -0.384E'6 + 0.500E'R -0.116E'R 

E'R.r = -0.445E'6 - 0.055E'R + 0.500E'R 

E'y = 0.7152E'6 + 0.0722E9+ 0.2126E'9 

E'e-r = -0.386E0+ 0.500E'e - 0.115E'R 

E'R.r = -0.454E'6 - 0.046E'° + 0.500E'R 

Table 1. Details of the various colorimetry standards used for television production. 
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Computers & Networks 

Interactive television for terrestrial broadcasters 
BY BRAD GILMER 

Interactive Television (iTV) is a hot 
topic these days. Almost all the heavy 

hitters - Microsoft, Intel, Sony and 
AOL - have made major invest- 
ments in iTV. The major television 
networks and cable companies are 

participating in one way or another. 
Companies such as webtv, Liberate 
Technologies, Mixed Signals Tech- 
nologies and Wink Communications 
are at the forefront, providing a first 
look at the interactive future. 

This month's article focuses on inter- 
active television for terrestrial broad- 
casters, with an emphasis on what is 

happening today. We will examine 
one interactive set -top box, webtv, 
employed in one environment, analog 
terrestrial broadcast. 

If you have seen a webtv 
demonstration, or have a 

webtv box, you may recognize the 
icon on the left. This icon appears on 
the television screen when the webtv 
set -top box (STB) recognizes that valid 
webtv interactive content is present. 
Clicking on the icon starts the inter- 
active session. 

A typical webtv STB installation is 

shown in Figure 1. Note that in this 
example, a program with interactive 
content may be recorded and played 
back later. (This is only true for 
systems using Transport A, as will be 

discussed.) 

Transporting interactive data 

iTV involves moving data along with 
normal program content. Two data 
channels are typically employed in an 

iTV connection. One is the vertical 
blanking interval, or VBI (lines at the 
top of the television raster that are not 
normally displayed on a television set), 

and the other is a " backchannel," usually 
a telephone line. 

The VBI is typically used to send 

triggers and links. The backchannel is 
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used to retrieve interactive content to 
be displayed on the television screen. 

In 1990, Congress passed the Tele- 
vision Decoder Circuitry Act. This 
legislation requires that all television 
transmission systems must pass closed 

caption data encoded in line 21 of the 

vertical interval from its source to the 

available bandwidth, but a very 
verbose show can take up to 75 percent 

or more. 
The data formatting, protocol and 

channel priority of data encoded in line 
21 of the vertical interval is described in 

the EIA -608 standard. Generally 
speaking, captions and data encoded 

Typically, captions use about 25 percent of the 

available bandwidth, but a verbose show can 

take up to 75 percent or more. 

end viewer. While the original intent 
of the act was to provide closed 
captioning for the hearing impaired, 
the act opened up a data path from the 

broadcaster to the home. webtv uses 

this link to send interactive data to its 

STBs using the Text -2 channel of line 21. 

There is a lot going on in line 21 of 
the vertical interval. There are four 
caption channels (CC -1 through CC- 
4), four data channels (Text -1 through 
Text -4), and another service called 
XDS or Extended Data Services. All 
of these channels are multiplexed on 
line 21. Field one of line 21 is used for 
CC -1, CC -2, Text -1 and Text -2. Field 
two of line 21 is used for CC -3, CC -4, 
Text -3, Text -4 and XDS. 

Making matters more interesting, the 
bandwidth of this channel is limited. 
The line 21 full -field data rate is 840 bits 
per second, or 120 characters per second 

(7 bits per character). Because captions 
and text (CC -1 and Text -2) are only in 
field one, the data rate is half or 420 bits 
per second (approximately 60 characters 

per second). The available bandwidth 
is divided between all of the services in 
line 21 on a priority order. CC -1 is 

highest, and Text -2 is the lowest. The 
bandwidth used by captions varies greatly 

depending upon the show. Typically, 
captions use about 25 percent of the 
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in line 21 operate according to Trans- 
port A, as described in the ATVEF 
specification described below. 

EIA -608 specifies that closed cap- 
tioning data takes precedence over all 
other data. Given the restrictions on 
available bandwidth in the channel, 
synchronizing interactive data to the 
video while giving priority to closed 

caption data can be challenging. 
The ATVEF specification has two 

transport mechanisms: Transport A and 
Transport B. Transport B is another 
method of transmitting data in the 
vertical interval. Transport B can use 

any available VBI lines. 

A combination of standards, Internet 
requests for comment (RFC), and trade 
association specifications set the data 
rate for encoding data using Transport B, 

which operates at a higher data rate 

than Transport A. Transport B has 

one limitation for the consumer - it 
will not survive recording on a VCR. 
Transport A will. 

Transport B has a data rate of approx- 
imately 10.5kb /s per line. Deriving 
this number is a little complicated. The 
Advanced Television Enhancement 
Forum (ATVEF) Transport B has no 
bandwidth limitations, since the spec- 

ification is transport independent. 
However, using Internet RFC 2728, 
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Be First. Be Original. 
Inscriber RTX is the revolutionary broadcast data -casting solution for rapidly creating custom information 
channels that combine streams of dynamic data with program video. RTX is the world's most widely used 
application for the display of sports scores, election results, financial services, stock tickers, weather displays, 
home shopping, horse racing, general information and digital video delivery services. 

RTX provides a flexible NT -based environment for software developers to use familiar programming interfaces to produce 
applications in record time. With RTX, broadcasters now have the power to integrate multiple layers of text, 2D & 3D graphics, logos, 
animations, imagery, audio and live or digital video with full control over everything 

Be the first to deliver the information your viewers want. With Inscriber RTX be original by taking the lead and developing your 
own look that no off -the -shelf product can ever deliver. 
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Transport B can be encoded into one 
or more lines in the VBI using the 
North American Basic Teletext Spec- 
ification, EIA -516 (NABTS) encod- 
ing waveform. 

There is a significant challenge to 
using Transport B. Transport B is not 
protected by the Television Decoder 
Circuitry Act. Therefore, it may not 
be carried all the way from your 
station to the home. In many cities, 
cable systems maintain ownership of 
the vertical interval with the excep- 
tion of line 21. They can strip any 
data on lines other than line 21 and 
insert their own data. In any case, 
cable systems are under no obligation 
to deliver your vertical interval to the 
home unless you have a contract with 
the system that specifically guarantees 
this right. Benefits of Transport B are 
that it has much higher bandwidth, 
and that there is not a requirement to 
give priority to closed captioning data. 

As a practical matter, many 
broadcasters will find that the vertical 
interval is a very busy place and that 
multiplexing iTV data on line 21 us- 

ing Transport A may he the best 
solution available. 

Unfortunately, any VBI transport 
mechanism is a one -way link. It is not 
possible for the viewer to transmit 
messages or responses from the STB 

back to the station using this path. The 
most common way for viewers to get 
a return connection (commonly called 
a backchannel) is to use a dial -up 
telephone connection to the Internet. 

This provides a 

two -way path 
between the 
STB and a web - 
site dedicated to 
providing inter- 
active content. 

Under the 
covers 

It may help to 
look at a specif- 
ic example. Our 
example will 
be the game 
show Jeopardy running on webtv 
using Transport A, line 21. 

When an interactive program be- 
gins, a special trigger is sent using 
Text -2. This trigger tells the STB that 
interactive content is available. The 
STB superimposes the interactive icon 
on the television screen. When the view- 

er selects the interactive icon, the STB 

initiates a connection to the Internet. 
Once connected, the STB downloads 
all of the interactive content for that 
particular Jeopardy show. Once the 
interactive content is downloaded into 
the STB, it shifts display modes. The 
television picture is reduced in size, 

and a portion of the screen is dedicated 
to interactive content. From this point 
on, the viewer uses the controls of the 
STB to interact with the game and to 
attempt to provide answers along 
with the contestants on the show. 

As the show progresses, various 
triggers and links are transmitted in 

Signal from 
off -air, cable 

or satellite 
VCR STB TV 

I 
Connection 
to Internet 

Figure 1. A typical interactive television setup uses an Internet- 
connected set -top box between the VCR and the TV. Some interac- 
tive systems allow for analog recording of interactive signals. In 
these cases. the set -top box is before the VCR. 

real time in the vertical interval. 
These cues change the display and 
control functions such as moving on 
to the next question and answer and 
revealing answers. 

Once the STB enters interactive 
mode, the viewer is essentially looking 
at a webpage that has been provided 
over the Internet. HTML, Java scripts, 
Cascading Style Sheets and other 
typical Web authoring techniques are 
used to change the content of the 
page. Other iTV environments may 
employ different processes. 

Authoring interactive content 
Authoring iTV content, which typi- 

cally takes place in two steps, is quite 
different from authoring a typical 
webpage. A designer determines the 
look and feel of iTV, and appropriate 
page backgrounds are developed. 
Triggers and links are then added for 
each specific show. 

VTR 

0-O 
Show Tape 

Id 
Show Captions 

input captions 

Audio 

Lid 

DV2000 Encoder 

output 
RS -232 
or LAN 

0 

TV -Link Creator 

Video 
Timecode 

1 
A Set -top box 

POTS 

output 
captions + links 

Id 
Floppy 

Video 
Audio 

NTSC Monitor 

Figure 2. Authoring interactive content includes a two -step process that takes previously encoded captions and adds interactive 
content through an encoding system and software. 
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Once the show is finished, it is 

delivered to an iTV workstation run- 
ning software such as TV Link Creator 
by Mixed Signals. The workstation 
has inputs for video and timecode 

Mixed Signals DV2000 encoder. In 
any case, the closed caption and iTV 
data are usually encoded into the 
vertical interval for later playback. 
In some cases, the disk file is played 

Once the STB enters interactive mode, 

the viewer is essentially looking at a webpage 

that has been provided over the Internet. 

from the VTR. The workstation takes 
in a disk file containing closed captions 
that were prepared earlier. As the iTV 
workstation operator views the pro- 
gram, he inserts triggers and links at 
the appropriate times. (The software 
resolves conflicts between closed cap- 

tions and iTV content.) At the end of 
the process, the operator can either 
write out a new disk file containing 
both closed captions and iTV content 
or encode the combined closed captions 

and ¡TV cues into a new tape using a 

out to 
during 

This 

air through a caption server 
playback of the show. 
article has focused on one 

example of what is possible today. 
There are other iTV systems avail- 
able, such as the one produced by 

Wink Communications. (Not to be 

confused with WINK -TV of Fort 
Myers, FL. WINK started out in 1938 
with WINK Radio at 1240 AM. 
WINK -TV is continually getting calls 
for Wink Communications and has 

asked that I make you aware of the 

difference.) Wink Communications 
has been working on interactive tele- 

vision solutions for many years. Its 

current focus is on interactivity and 
e- commerce solutions for television. 
Another vendor of interactive solu- 
tions is Liberate Technologies. New 
companies are entering the market 
all the time. 

Bandwidth limitations place restric- 
tions on the current capabilities of 
iTV. As DTV becomes more common, 
and high -speed cable, satellite and 
DSL technologies make their way into 
the home, the interactive TV experi- 
ence is sure to change. New creative 
possibilities will arise. By studying the 

current technology you can get some 

idea of where iTV is headed. 

Brad Gilmer is president of Gilmer & Associ- 
ates and is executive director of the Advanced 
Authoring Format Association. 

Send questions and comments to: 

brad gilmer @intertec com 
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.....Unfortunately, the signal 
went down 

in i minute, 23. 
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If something can go 
wrong, it will. And at the 
worst possible time. You 
either plan for it - or hope 
for the best. 

RollCall, the network 
management system from 
Snell & Wilcox helps you 
avoid such disasters. Not 
only does it provide the 
most versatile and 
advanced control capability 
for broadcast TV stations, 
it also offers a number of 
unique functions designed 
to give you maximum 
operational confidence. 

Ro1ICall dynamically 
monitors your entire 
network, irrespective of 
manufacturer or signal 
format. If there's a 
problem or malfunetion, it 
flogs it up for instant 
action. It can also re -route 
the signal automatically 
to keep you on air. 

Ro11Ca.11 
Network 

Management 
System 
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rehensive logging 
y records every 

event on the network, 
however minor, for 
subsequent analysis. 
So potential faults can 
often be diagnosed 
before they become 
catastrophic. 

Using RollCall, you can 
even create your own 
multi- level, schematic 
view, with live 
information showing 
everything that's 
happening on your 
network. 

With virtually no 
constraints on physical 
layer or software 
platform, RolICall 
provides all the tools you 
need to monitor and 
control your network, no 
matter how large or 
complex, from wherever 
you are in the world. 
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Ask Dr. Digital 

Pick a color, any color 
BY STEVE EPSTEIN, TECHNICAL EDITOR 

Getting cameras to 
match can be a 

never -ending task. Es- 

pecially if the cameras 
aren't identical to start 

with. However, what if 

you discover that none 
of the cameras you're try- 
ing to align seem to re- 

spond properly to the same color 
chart? That question was recently 
submitted by a Broadcast Engineer- 
ing reader: 

Please settle a long- running debate 
regarding the Sony Color Pattern 
Chart used with PTBS00. Red is 104 

degrees. What is the correct phase 

angle of the color following red? If it 
is magenta, it doesn't seem to register 
with any three -CCD camera I have 

used. All three -CCD (sub -broadcast) 
cameras I have tested on this chart 
have given a different phase on this 
color - the best being 85 degrees, 

and the worst 110 degrees. I have 

bought two Sony color charts with 
same result. What is this color? What 
chart do you suggest I use with Sony 

PTB 500 for testing three -CCD color 
cameras? 

Iturned this one over 
to Sony's camera 

expert, Larry Thor- 
pe, vice president of 
acquisition systems. 
Here is what Larry 

had to sa }: 

"My understanding is that the chart 
is made by a Japanese third party, the 
same one that makes the other PTB 

charts. It is obviously made of strips 
of filter film, similar to Kodak Wrat- 
ten filters. We do not know the details 
of spectral response, and therefore 
cannot begin to specify various cam- 
era responses. Further, we have no 
information on camera colorimetry 
among cameras in the business and 
industrial categories. These 

specifications are simply not pub- 
lished by any manufacturer. Such 
information is notoriously unavail- 
able from those design groups. 

In my opinion, the best use of that 
chart is strictly for side -by -side com- 
parisons among the same model. 
Various models will have different 
responses due to IR filters, lenses, 
CCD chip generation and a variety 
of other details. 

I recommend use of the MacBeth 
ColorChecker chart and lights for 
colorimetry tests due to the built -in 
grayscale, many more and more 

three - 

CCD col- 
or camer- 
as (BE July 
1993). Send me 
an email with your fax number and 
I will get a copy to you. 

Getting lost in the numbers 
With all of today's digital equip- 

ment, it is sometimes easy to get lost 
in the numbers - audio sampling 
rates to 96kHz, hard drives capable 
of handling more than 100GB, HD 
data rates at 1.5Gb /s. It is easy to test 

It is easy to test equipment to death while 

failing to notice the simple things like the 

camera focus is wrong, or the mic is picking up 

fan noise from a nearby computer. 

useful colors, less possibility of sys- 
tematic errors in the PTB (filters, 
lamp, mirror and diffuser condition 
as well as adjustment and reference 
calibration instrument). Again, com- 
parison testing is useful, but abso- 
lute colorimetry is a difficult and 
elusive goal beyond any real need in 

checking inexpensive cameras." 

Dr. Digital responds: 
Matching the grayscale response 

of older tube cameras, even of the 
same make and model, was often a 

challenge. We used to avoid putting 
more than one color monitor in a 

production room because getting 
two color monitors to match per- 
fectly was nearly impossible. Get- 
ting a perfect color match between 
different makes and models of to- 
day's digital cameras may be asking 
a bit too much. Jerry Cohen (then at 
JVC) once detailed the various com- 
promises made when designing 
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equipment to death while failing to 
notice the simple things like the cam- 
era focus is wrong, or the mic is 

picking up fan noise from a nearby 
computer. Old cars can easily do the 
speed limit on today's highways, and 
old analog equipment can make high - 
quality pictures in today's digital 
world. In the end, it is the quality of 
sound and picture that make the dif- 
ference, especially when combined 
with compelling content. How many 
times have we watched the footage of 
the Tacoma Narrows bridge, Zaprud- 
er's 8mm film of the Kennedy assassi- 
nation or the archive footage of the 
final moments of the Hindenburg? 
Two of the three were black and white. 
The third is so grainy it is difficult to 
make out. But those images are forev- 
er etched in our minds because of the 
content, not the color or resolution. 

As usual, your comments and 
suggestions are welcome. Drop me a 

note at drdigital@compuserve.com. 
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TRY DOING THIS WITH 
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From Any Position Throughout The Entire Range Of Motion. 

Vinten's patented technology lets you set your camera at any 
angle and leave it (without brakes). to capture that hard -to -get 
shot. Smooth movement throughout the tilt range is a result of 
Vinten's consistent counterbalance for any sized payload. 

Vint 
Camera Control Solutions 

Website @ http: / /www.vinten.com 

Vinten Inc. 709 Executive BIvd.Valley Cottage, NY 10989 Phone: 914-268-0100 Fax: 914-268-0113 Toll -Free Sales: I- 888- 2.VINTEN 
Sales offices in UK, USA, Japan, France, Germany & Singapore plus worldwide distribution. 
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The time has come to think outside the tube. 

L-r As iNews, Avstar continues to make news. Faster, bigger, better, louder, farther. In the 

news, if you're not moving ahead, you're a target. And today you're competing with webcasters as well 

as traditional broadcasters. To compete, you need the best of all worlds: the resources of the world's 

largest provider of news automation solutions; accumulated wisdom that dates back to the pioneering 

days of news automation; and the ability and willingness to look ahead, to push the frontiers of news 

technology, to see beyond print and broadcast to New, Rich Media. 

All of this is reflected in our new name, iNews. i, as in information. i, as in interactive. i, as in Internet. 

i, as in "I need it now!" We have an ongoing commitment to giving you the best, most flexible and 

robust tools available. Today, that means an open platform, interoperability, standards -based architecture, 

and easy repurposing of content for web deployment. 

Your viewers are moving beyond the tube. Don't let them get away from you. Call us in the US 

at 1- 608 -274 -8686, or in Europe at +44 1256 814300. 

Avstar is now iNews. 
See for yourself at IBC, Stand 5.237 and RTNDA, Booth 1113. 
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tit aterfront Communications Corporation recently 

marked 15 years in the video switching in- 

dustry with its most ambitious expansion to date. 

Waterfront specializes in video switching, quality control, 

last -mile connections, remote transmission, production and 

audio/visual services to the broadcast, cable and corporate 

television industries. The company services its substantial 

customer base from two Manhattan switching facilities and a 

site in Washington, D.C. Additionally, it offers enhanced capa- 

bilities via its relationship with Atlantic Satellite Communica- 

tions Inc., a sister company and major teleport with facilities 

in Tappan, NY, and Northvale, NJ. 

Initially established in 1985 as a microwave distribution compa- 
ny, the emerging availability of fiber optic connectivity in key 

New York City locations propelled Waterfront as a significant 
player in point -to-point video delivery. It began offering switching 
services in 1990 when it installed a 64x64 Di -Tech router in the 

Paramount Building in New York. The company simultaneously 
launched a secondary facility equipped with a 32x32 Di -Tech 

router in lower Manhattan. 
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BY HARRIET DIENER 

\\N NiNiN 

1 

Waterfront Communications Corp. is the largest video switching facility in the New 
York metropolitan area, with approximately 500 video fiber circuits originating and 
terminating at two separate hubs. The technical operations center at Waterfront's 
Manhattan facility is shown here. 
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As the need for video switching ser- 

vices increased dramatically in the 
metropolitan area, the demands on 
Waterfront's infrastructure surpassed 

the original router capabilities. Sub - 

router solutions were employed with 
the installation of a 32x32 Di -Tech 

router. However, significant growth 
necessitated the permanent solution 
of a larger capacity router. 

router. The signal wiring and supporting 
infrastructure are capable of accom- 
modating both analog and digital sig- 

nals, allowing the analog router's chas- 

sis to be repurposed for digital as the 

need for analog circuits wanes. 

Waterfront's expansion has been 

consistent with the increased demand 
of broadcast video service in the met- 
ropolitan area. In early 2000, Water- 
front significantly expanded its video 
router capacity again with the instal- 
lation of a 256x256 Philips Venus 

analog router with a 64x64 serial 
digital layer at 545 Fifth Ave. Water- 

Waterfront's network is now comprised of 

approximately 500 video fiber circuits originating 

or terminating in either hub. 

In 1995, Waterfront moved to its 

current location - 545 Fifth Ave. in 
the heart of midtown Manhattan - 
and doubled its capacity with the instal- 
lation of a 128x128 Grass Valley Group 
Series 7000 Router. The older second- 

ary facility was upgraded with a 64x64 
Di -Tech Router in 1997 and doubled 
again in 1999 with a 128x128 Grass 

Valley Group Series 7000 router from 
the original Fifth Avenue installation. 

Waterfront is now the largest video 
switching facility in the New York metro- 
politan area. An elaborate network of 
analog and digital video fiber loops 
originates and terminates at Waterfront's 
switching hubs. This diverse fiber 
network guarantees that Waterfront's 
and Atlantic's clients enjoy uninter- 
rupted service in the event of failures. 

The heart of a switching facility is 

based upon its routing capabilities, and 
thus each expansion has been predicated 

upon the installation of a larger router. 
Waterfront's most recent and ambitious 
increase in capacity is a reflection of 
current industry trends and sensible 
consideration of future technology. 
While the evolution to digital television 
is inevitable, analog still dominates 
input and output signal transmission. 
The decision was made, therefore, to 
install a router that would enable Water- 

front to conform to present analog tech- 

nologies and transform into a digital 

front populates 190x190 of the analog 
router, allowing the remainder for 
future expansion. 

Waterfront selected the Philips Venus 

router for its primary facility following 
an intense evaluation process. All poten- 
tial routers were delivered to Waterfront 
for demonstrations and configured to 
simulate authentic situations. The 
engineering department and the oper- 
ators who would actually interface 

with the router defined the criteria. The 

significant factor in the decision was 

the ability to convert router portions 
from analog to digital without inter- 
rupting customers. Other required 
features included the ability to auto- 
matically route signals through format 
converters, an operator- friendly con- 

trol board, the potential to upgrade 
with emerging technologies, control - 
system protection, redundant power 
supplies and hot -swappable circuit 
boards. Control pneumonics were re- 

quired to conform to Waterfront's 
identification scheme, and it was im- 
perative that replacement cards be made 

available within 24 hours. A support- 
ive and knowledgeable service de- 

partment was also high on the prior- 
ity list. The Philips router met or 
exceeded all parameters and brought 
additional flexibility to the upgrade. 

The ability for Waterfront to remain 
"live" during the installation was a crit- 
ical factor in the expansion process. 

Waterfront chose the services of system 

integrator A. F. Associates Inc. to achieve 

the demands of the project and ensure that 
service was never interrupted. Water- 

front's diverse client base and the very 
nature of its business requires consistent 

service, even during system upgrades. 

A. F. Associates' experience with moving 
"on -air" operations enabled the cross- 

over to the new router system to be 

Waterfront's router support wiring rack room. 
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We understand that the road to digital transition and integration for 
one station may be very different from that of another. Having been 
down a lot of roads in large markets and small, we bring a wealth of 
experience planning and managing the digital transition process, 
addressing the specific needs of the stations we work for and the unique 
markets they serve. 

We have the resources: financial, technical and human. We have the 
experience. We have the relationships: architects, contractors, manufactur- 
ers. And we have the training systems to get your people up to speed in 
a hurry. 

So whether you're managing in Mayberry or maneuvering in 
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accomplished seamlessly during a slim 
48 -hour window of opportunity. 

Acting as its own general contractor, 
Waterfront allowed ample time for 
contractors to perform without imped- 
ing each other's work. A great deal of 
office real estate needed to be reallo- 
cated to accommodate the significant- 
ly expanded router system. The first 
step was to hire an architect to evalu- 
ate the space, design the technical 
facilities and provide for people com- 
forts. The architect furnished draw- 
ings to comply with Waterfront's re- 
quirements, supplied a blueprint and 
ensured that building codes were met. 

Following the demolition and car- 
pentry phase, a mechanical engineer 
was employed to assess the HVAC 
systems for current acceptability and 
future expansion, including the proper 
placement of air ducts and power 
requirements. The mechanical engi- 
neer also determined the impact of 
the new equipment on the existing 
UPS system, ensured that the facility 
conformed to the fire codes in the area, 

ej 

facilitated the raised floor 
installation and obtained 
the necessary permits. 

Waterfront's network is 

now comprised of approxi- 
mately 500 video fiber cir- 

cuits originating or termi- 
nating in either hub. The 
switching hubs enable cus- 
tomers to access an array 
of different formats or 
quality transport systems 
that deliver broadcast 
quality signals. 

Waterfront also expand- 
ed its fiber backbone to 
Atlantic Satellite Commu- 
nications in Northvale, NJ - one of the largest satel- 
lite service providers in the 
metropolitan area. Atlan- 
tic Satellite is a single 
source supplier of satellite transmis- 
sion services, videotape facilities and 
support services to the broadcast and 
cable television industries. Utilizing 
dark fiber along with ADC DV6000 
fiber transport equipment, the two 
facilities are now connected with state - 
of- the -art technology giving Water- 
front expansion capabilities in vari- 
ous bandwidth formats including tra- 

ditional NTSC, serial digital 
(uncompressed 270Mb /s), DS- 
3, 100Base -T Ethernet, DVB- 
ASI and DS -1. 

Simultaneous to Waterfront's ex- 
pansion, Atlantic Satellite also un- 
derwent substantial expansion 
with the installation of a Philips 
Venus 160x128 analog router, more 
than doubling transmission at the 
teleport facility. 

Waterfront and Atlantic Satel- 
lite have 50 digital 
fiber lines between 
the two facilities. 
Forty percent of the 
two companies' to- 
tal workload is 
achieved by com- 
plementing each 
other's services. 
Most of Atlantic 
Satellite's uplink 
transmissions utilize 
Waterfront's 
switching services in 

Manhattan for the 

Atlantic Satellite is linked by 50 digital fiber lines to 
Waterfront facilities, and the uplink service utilizes 
Waterfront for delivery of video. Atlantic Satellite's 
satellite receiver rack is shown here. 

Waterfront expanded its routing capabilities with a 256x256 
Philips Venus analog/digital video router. 
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first- and last -mile connection. Togeth- 
er Waterfront and Atlantic Satellite 
possess the ability to deliver multiple 
video transport formats to their clients 
at a low cost. 

Harriet Diener is an industry 
based on the East Coast. Jerry 
contributed information n, this 

, 

Demo, team 

consultant 
O'Donnell 
article. 

Waterfront Communications and 
Atlantic Satellite Communications: 

Frank Luperella, senior vice president 
and general manager 

Jerry O'Donnell, vice president of 

network engineering 

F Associates: 
Tom Canavan, president 

im McGrath, senior vice president of 

engineering and technology 

Nand Ganesh, project leader /engineer 

úiprpent list 

I 

hilips Venus Router running Jupiter 
software V.5 

enchmark DA -102 audio distribution 
amplifiers 

rass Valley 8506 video distribution 
amplifiers 

hilips controllers 

rass Valley Series 7000 router 

P 3830 controllers for Philips router 

M 3000A control processor for BTS 

router 

CB 3000 control buffer 
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WORLD WRESTLING FEDERATION 

UJRESTLEI11DDIH 

II behind-the-scenes look at 

the UJUJF's unique broadcast 
production challenges 

By Duncan Leslie and Jennifer Good 

While WWFE events are scripted 
and venues pre- rigged with 
mics. cameras and monitors for 
crucial shots. production crews 
often give themselves extra 
lengths of cable for mobility. 

50 broadcastengineering.eom 

inWF wrestler Stone Cold Steve Austin once hijac 
it into the arena, which was planned. What hadn't 
hacked up over the audio transmission cables to 

them. Until a spare was run, the live broadcast ha( 
Another time, the crew and cameras were soaked h 

,o that the servos on two of the lenses stuck. For a k 
had to be the camera's iris, pushing and pulling t 

Zamboni-proof cables and liquid- resistant cameras 
extensive production equipment inventory required for 
Federation Entertainment (WWFE) event. But then 

typical about a WWFE broadcast. WWFE prod 
parts sports and rock 'n' roll with a good measure 

With sports or a rock concert, the action is conf 
or stage. For a normal sporting event, camer 
are blocked out. Football, for example, stays 

all over - and outside - the arena, and p 

In addition to these challenges, the pr 
production schedule that includes 116 
RAW, the top -rated live, two -hour 
two -hour show on UPN; Livewire, 
and two syndicated one -hour sho 
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i WORLD WRESTLING FEDERATION 

UJRESTLEQ1DDID 

11 behind-the-scenes look at 

the UIIUF's unique broadcast 

production challenges 

By Duncan Leslie and Jennifer Good 

While WWFE events are scripted 
and venues pre- rigged with 
mics. cameras and monitors for 
crucial shots, production crews 
often give themselves extra 
lengths of cable for mobility. 

50 broadcastengineering.com 

\X'F wrestler Stone Cold Steve Austin once hijac 
it into the arena, which was planned. What hadn't 

ed a Zamboni and drove 
been planned was when he 

Wbacked up over the audio transmission cables to the satellite truck, severing 

them. Until a spare was run, the live broadcast ha no audio. 

Another time, the crew and cameras were soaked b ' a beer-spraying fire hose 

so that the servos on two of the lenses stuck. For a fei w 
' 

segments the camera crew 

had to be the camera's iris, pushing and pulling to focus manually. 

Zamboni -proof cables and liquid- resistant cameras are just two examples of the 

extensive production equipment inventory required for a typical live World Wrestling 

Federation Entertainment (WWFE) event. But then' a gain, there's nothing really 

typical about a WWFE broadcast. WWFE prody`tions are hybrid events equal 

parts sports and rock 'n' roll with a good measure r't the unknown mixed in as well. 

With sports or a rock concert, the action is confined to one area: the playing field 

or stage. For a normal sporting event, cameras are set up in the arena and shots 

are blocked out. Football, for example, stays /1n a grid. Wrestling, however, goes 

all over - and outside - the arena, and p oducers must adhere to a storyline. 

In addition to these challenges, the prfaduction staff must meet a grueling 

production schedule that includes 116 -'televised events per year. These include 

RAW, the top -rated live, two -hour gnow 
on USA; Smackdown!, a live -to -tape, 

two -hour show on UPN; Livewire, Superstar and Sunday Night Heat on USA; 

and two syndicated one -hour shoÿs - Jakked and Metal. 
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WORLD WRESTLING FEDERATION 

WRESIIEffiDDID 
One recent week's workload en- 

compassed 13 hours of live television 
production that needed to be finished 
within six days. The vast majority of 
the time, producers set, shoot and 
strike the same day, which is rare in 
this industry, especially for back -to- 
back events. 

The focus of the "set" is the wrestling 
ring in the middle of an arena. Small- 
er, but still important, components 
include a large lighting truss hung 
above the ring and a metal stage wres- 

tlers walk down. Production crews rig 
the ring, stage and truss with cameras, 

mics, monitors and other equipment. 
For any WWFE event, there is a multi- 
tude of RF equipment being used - 
mics, headsets, lavalier mics. There are 

also about 100 different video feeds all 
over the building, all controlled through 
the remote truck. Three ENG crews 
cover certain parts of storylines. 

Cabling is always a challenge be- 

cause it's different from arena to are- 

na. The dressing rooms are also ca- 
bled right to the truck. So, what we 
normally do is homerun probably 
6000 or 7000 feet of cable per event. 

These arenas aren't set up for that. 

They're sports venues. Some arenas are 
very cable -friendly, where the trucks can 

park close to the event floor. Some are 

not, so you have to run 400 feet just to 
get in the arena. If an event is pre -cabled, 

production crews try to utilize as much 
of the coax, triax and XLR drops as 

going to happen is helpful to produc- 
tion, but production crews allow 
themselves another 50 feet of slack, 
because you never know. 

WWFE's production team was put to 
the extreme test during WWFE's annual 
Wrestlemania event, the equivalent of the 

t^n" -° - ^ ^^ ^ ^ '^ ° Supershooter E employs a G 
8 production truck. 

y Group Kalypso prod 

arc available, and if that doesn't work, 
then they turn to homeruns. 

The fact that the action in the ring is 

scripted provides a slight advantage, 
but crews still have to remain on their 
toes and expect the unexpected. Knowing 
in advance where some of this stuff is 

WWFE relies on Chyron iNFiNiT! and Accom DVEOUS /Attache systems to provide 
graphics, animation and replays. 
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c 

Super Bowl. But this year's production 
added a new wrinkle. More than just the 

main event, this year's Wrestlemania - 
held at The Pond in Anaheim, CA - 
comprised a whole weekend of events, 

rather than just one day of television 
broadcasting. This year we had a 12- 

hour PPV broadcast offering eight hours 

of a "pre -game show," the three -hour 
PPV Wrestlemania event itself and an 

hour "post -game show." 

The fact that the action 

in the ring is scripted provides 

a slight advantage. but crews 

still have to remain on their toes 

and expect the unexpected. 

To coordinate all these segments, WWFE 

brought in three remote production 
trucks, instead of the usual single truck 
used at all events. Basically, three events 

were going on at the same time. At the 

Anaheim Convention Center, one 
production truck covered local por- 

tions of the show, with the tape rolls and 

all transmissions going through that 
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Unlock The Power Of Time Division Multiplexing 

IIITrue power is the ability to control - and that's what the 
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digital environment where being out of control can spell disaster, the 
ENVOY7256 router gives you the power that puts you solidly in control. And it's 
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WORLD WRESTLING FEDERATION 

WRESTLEI1ÌODID 
truck. At The Pond, where Wrestlemania 
was occurring, two trucks were operat- 
ing: One was a sub truck for All Day 
Long and the other was the main 
Wrestlemania and USA Network truck. 

These three trucks had to be tied 
together for transmission and commu- 
nication. On paper, the event was fairly 
straightforward, except for tethering 
all the transmissions together. The lo- 

gistics were worked out in an empty 
convention center. However, with 
10,000 people in the seats, it became 
very complicated to shoot, because 
there were so many people around 
and nobody could hear. 

The "pre -game show" was a retro- 
spective look at the history of Wrestle - 
mania. It was an interesting show to 
compile, because it not only outlined the 
history of WWFE, storylines and char- 
acter development, but it also chronicled 
the development of our television product. 

One of the daunting aspects of this 
year's Wrestlemania was for every hour 
of the pre -game show, there were ap- 
proximately 40 minutes on tape and 20 
minutes live, which translates to about 

six hours of highly produced material 
that needed to be created in the month 
before the event. 

The continuous coverage that WWFE's 
crews pulled off for Wrestlemania rep- 
resented an extraordinary effort and, 
while no WWFE event is common, 
there are ways to lessen the strain. 

For every production, 90 percent of 
the equipment is set in advance. There 
is a jib camera, three hard cameras 
and four handheld cameras tethered 
to the truck every time. Three ENG 
packages are always backstage and 
production crews always hang speaker 
clusters. There are also various points 
of audio and video connectivity to 
pyrotechnics, lighting, screens, etc. 
So there is a technical "shell," which is 

added to for each event. 
Another thing that's unique about the 

broadcast production is that, unlike sports, 
there isn't an off -season that allows us 

to sit back and evolve a new theme. 
We're on all the time, as our product 
evolves. It's a daunting assignment. 

In the middle of this constant on -air 
activity, we're also faced with the 
challenge of continually updating our 
technology. We have always prided 
ourselves on using the best technology 
available. But it can be a two- headed 

WWFE uses Digital Betacam and Sony 790. 900 and 950 cameras for acquistion. 
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monster, at times, making our remote 
production match with the capabilities 
of our in -house audio/video production 
teams. WWFE productions employ 
Chyron iNFiNiT! graphics systems, 
GVG Kalypso and GVG 4000 produc- 
tion switchers, Leitch still store and a 

PESA routing switcher. Production crews 
continually strive to achieve parity 

Cabling is always a challenge 

because it's different 

from arena to arena. 

on the road with the tools available at 
the headquarters in Stamford. We're 
always sending information back and 
forth via satellite prior to live events. 
They'll do something in post and 
send it by satellite or fiber to us, and 
we'll integrate it into the show; or we'll 
send something that we shot, and they'll 
sweeten it and send it back to us. 

WWFE has also migrated to newer 
digital formats as aggressively as possi- 
ble. A decade or so ago, mostly analog 
one -inch tape was used in our trucks. 
Now it's Sony Digital Betacam. We've 
purchased Sony 790, 900 and 950 cam- 
eras in our truck, so we basically have 
a compatible optical block situation. 
We are extremely aggressive in uti- 
lizing the latest technology in our TV 
positions. An Accom four -channel 
DVEOUS /Attache system was also 
recently purchased and definitely add- 
ed pizzazz to our production in terms 
of replay moves and animations that 
can be added in our production, our 
lower- thirds and our graphics, which 
is one of our strongest areas. 

In terms of audio, at each event more 
than 100 inputs are mixed through 
Calrec Q2 and Soundcraft Spirit con- 
soles, because we have so many specific 

audio sources to record and to mix. The 
base platform is 104 inputs, but some- 
times the numbers reach 120 or 130. 

It is challenging - creatively, logis- 
tically and technically. But we pride 
ourselves on getting the job done no 
matter what. a 

Duncan Leslie is manager of production 
logistics and Jennifer Good is coordinating 
producer for WWF Entertainment. 
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The Language changes. The story changes. 
But the need to tell. Lt Ls forever. 

Every day, the world's stories are captured on Sony Professional Media. For 50 years, Sony 

has set the pace in advancing tape technology, creating media to record the biggest events down to 
their smallest detail. Driving innovation in media technology has enabled us to perfect today's 
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Transmission & Distribution 

More thoughts on DTV transmitters 
BY DON MARKLEY 

By now, every transmitter techni- 
cian and chief engineer who passes 

the basic broadcasters' physical exam 
(can hear thunder and eat mush) has 
gazed at the current crop of DTV 
transmitters. This has been done with 
emotions that varied from fear to 
outright lust, depending upon the 
degree to which a new challenge 
appeals to each individual. Because 
that first exposure has past, it may be 
time to sit back and think about just 
how to make that decision as to 
which transmitter to buy. 

First, the power needed has probably 
been determined based on a combina- 
tion of the allocated power, the facili- 
ties sought through maximization, and 
the antenna system initially selected 
through discussions with the station's 
consulting engineer. The proposed 
power level will have a great deal to 
do with the transmitter choice, espe- 
cially when choosing between solid - 
state and vacuum technology. If the 
station will be running a megawatt 

from an omni -directional antenna, the 
cost of solid -state transmitters will 
probably be prohibitive. On the other 
end of the scale, solid -state is an excel- 
lent choice for transmitters at or below 
5kW average power. 

Let's look at what is offered. You've 
got your air -cooled solid -state boxes, 
your liquid -cooled solid -state boxes, 
and you've got your big IOTs cooled 
by liquid, vapor or air. You've got 
your short tubes that are liquid cooled 
and your more conventional looking 
tubes that are cooled by air. You also 
have some variations of klystrons com- 
bined with tubelike parts. The sum of 
it is that they all work - they make RF 
to be delivered to the antenna. To the 
author's knowledge, there really aren't 
any transmitters from the better -known 
manufacturers that could be consid- 
ered to be really bad. That being the 
case, there are still a number of things 
to be considered that should influence 
your purchasing decision. 

The obvious first consideration is 

FRA 
A look at consumer side of D 

DVD shipments to skyrocket 
Forecasted annual U.S. shipments of set -top DVD players 
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performance. While all the accepted 
transmitters will make RF and will 
look good into a dummy load, just 
what has been done to make them 
perform at their absolute best? For 
example, much has been said in DTV 
discussions about the group delay 
inherent in the antenna, transmission 
line and, in some cases, combiners. It 

isn't enough to simply correct for 
distortions in the driver and amplifier 
stages. A complete system should 
also provide correction for distor- 
tions to the signal that are introduced 
by the radiating system. If this is not 
done, the perceived bit -error rate at 
the receiver is increased, which low- 
ers the margin before the signal is lost 
and, in reality, reduces the effective 
service area. Some exciters provide 
such correction capability. Unfortu- 
nately, they are not the least expen- 
sive on the market but, the extra cost 
may well be acceptable if the overall 
service is improved. 

Almost everyone now has full -blown 
computers buried inside the transmit- 
ter to control everything from system 
monitoring to signal correction cir- 

cuits. What happens when one of 
those computers develops a little glitch 
and needs to be rebooted? Everyone 
who has spent any time at all with a 

computer knows that they all hiccup 
on occasion whether caused by volt- 
age transients, improperly applied 
fingers on the keyboard or an incor- 
rectly read file from the hard drive. In 

such instances either the old CTRL - 
ALT -DEL combination is applied or 
a full push the power button shut- 
down is needed to restore sanity to the 
computer. When such reboots are 
needed for the computer in the trans- 
mitter, will the system stay on the air? 
Will the correction settings be lost 
and, if so, how quickly will the sys- 

tem return to a properly corrected 
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state? The transmitter itself should 
stay on the air and provide reason- 
able quality RF during such control 
problems or even during failure of the 
computer. The number of little sys- 
tems in the transmitter that can take 
it off the air should be as low as 
possible for maximum on -air time. 

One really big area to investigate is 

just how well the transmitter will be 
supported by its manufacturer. First, 
does the manufacturer provide a school 
for the model of transmitter you will be 
using? Is that school actually taught by 
knowledgeable engineers or by some 
technician that isn't needed elsewhere? 
Do the training materials adequately 
cover the circuits in the transmitter 
down to the component level? After 
all, it should be possible for the trans- 
mitter staff to repair most of the circuit 
boards, not simply swap them out for 
new ones. All of the transmitter crew 
should attend the school. That will 
probably require attendance at more 
than one session which, in turn, means 
that the school needs to be offered 
more often than once per year. Last but 

not least, the cost of the school should 
be included in the transmitter price. 

The next item of customer support is 

actual technical assistance and parts 
availability. No manufacturer is worth 
a tinker's dam without 24- hour -a -day, 

365- day -a -year technical assistance. If 

you can't call at 3 a.m. from a moun- 
taintop in West Elbow, MT, and get 
someone on the line in a reasonable 
time that can provide you with real 
help, get a different manufacturer. It's 
as simple as that. 

That leads to the next phase, which 
involves repair parts. Everything con- 
sidered a reasonably necessary re- 
pair part in that transmitter should be 

available for immediate shipment to 
get you back on the air as quickly as 
possible. If that is not the case, look 
for a different manufacturer. 

In addition to the obvious consider- 
ation of the initial cost of a transmitter, 
what will be the operating costs for the 
system? That involves the expected 
life of the amplifier devices with their 
cost, the expenses for other consum- 
ables like coolant and the amount of 

power that the system will consume 
from the line. It should be possible to 
come up with a fairly accurate budget 
to determine just how much the system 
will cost the station on an annual basis 
and to use that information with the 
original price to determine the actual 
cost of generating RE 

Finally, the manufacturer should 
willingly provide you with a list of 
users of the model of transmitter you 
are considering. Call a few stations 
and talk to the chief engineer about 
his experiences. Was the transmitter 
reasonable to install, how reliable 
has it been, what have been his expe- 
riences when dealing with the facto- 
ry, what problems has he encoun- 
tered and would he buy the same box 
again. There is an old saying about 
asking someone who owns one. It 
certainly applies to the biggest single 
piece of equipment at the station. 

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

Send questions and comments to: 
don_markley @ intertec.com 
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1024 band Spectrum Analyzer Option (5Hz- 20kHz) 
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Praising Quality! 

Come celebrate Tadiran Scopus' new additions to its end -to -end solutions! Whatever you require - 

Digital Turnaround, Statistical Multiplexing, DSNG, IP and Data over DVB platform or more - our unique 
system architecture and cutting -edge technology deliver superior performance. 
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Production Clips 

24p post production 
BY TERRY BROWN 

By now, most readers are aware of the 
various DTV formats being broad- 

cast let alone the number of possible 
formats in the famous ATSC Table 3. 
When the networks made their announce- 
ments regarding the DTV formats they 
would be adopting, the post- production 
industry was stunned. It would be un- 
realistic for a post -production services 
company to build facilities for each 
possible format. In addition to this new 
dilemma, there has been an ongoing 
effort since the mid -80s to electronically 
generate high- quality foreign distribution 
masters. The basic economic model of 
episodic television tells us that if a par- 
ticular series expects to come out ahead 
financially, it must not only have success- 
ful foreign sales, but be marketable in 

domestic syndication as well. For the 
owners of a particular a show or series, 
consideration must be given to the format 
requirements for the first run network 
delivery, a 25 frame per second version 
for international distribution and an 
unknown format for future syndication. 

LaserPacific Media Corp., a post -pro- 
duction facility in Hollywood, CA, 
quickly concluded that because nearly 
99 percent of episodic television shows 
are shot on film, and film runs at 24 
frames per second (24fps), post produc- 
tion should be done at 24fps. The post 
process should also use the highest spa- 
tial resolution from Table 3 to assure that 
only cross or downconversions are need- 
ed to create the final products. 

In 1998, LaserPacific embarked on a 

mission to put together a 1920x1080, 
24P post -production system. It part- 
nered with Sony, Philips, NVision, 
Evertz, Digital Vision, daVinci and 
others to fast track a system that would 
be ready for the 1999 -2000 season. 

Review of the post process 
ln episodic production, as well as long - 

form "made for television" movies, 
picture and sound are captured by a dual 
system. The film camera is capturing 

picture at 24fps while an audio recording 
device captures the sound on typically a 

tape format along with a sync reference. 
Today the audio recorder is either a 

Nagra 1/4" with center track timecode 
or a digital audio tape device (DAT, 
DA -88 etc.). The timecode recorded on 
the audio device normally runs at 30fps. 

production sound roll numbers, shoot 
dates, etc. The database must track the 
telecine- master timecode as well as the 
original production sound timecode. The 
burden for generating these databases 
has been put on the post production 
facility. Over the years, systems have 
been developed by LaserPacific and 

24p post production allows post facilities to create a universal master for international 
distribution, first run and future syndication. The HD Edit -1, one of two HD, multi -frame 
rate edit rooms at LaserPacific Hollywood, is shown here. 

In post, the film is put on a telecine 
and run at 23.976fps. By adding a 2:3 
pulldown sequence (see side bar), the 
temporal rate is converted to 59.94 
fields per second allowing recording 
on a 29.97fps recorder. The production 
sound element is "resolved" to 29.97fps 
so that its speed is reduced by the same 
.1 percent as the film. Picture and track 
are synchronized with a device similar 
to an edit controller and recorded to a 

telecine master tape. 
The offline editing system (nonlinear 

and mostly Avid -type systems) are very 
flexible devices that allow editors to work 
with a database of clips instead of the 
timecode numbers associated with the 
telecine masters. The database relates 
picture and sound to other information 
such as scene and take numbers, film 

keycode numbers, camera roll numbers, 
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others to automate some of these logging 

tasks. Data is collected as a snapshot 
of a single point in time for each take 
transferred. Real -time data, such as the 
film code and timecodes are logged 
automatically with the use of electron- 
ic readers that send data to a central 
computer. Non -real -time data is entered 
by the telecine operator. The offline 
systems also have the capability of 
capturing or digitizing only the origi- 
nal film frames running at 23.976fps 
embedded in the 29.97fps video. This 
requires the database to have knowl- 
edge of the timecode -to- pulldown re- 
lationship of the video. Normally, the 
database snapshots or records are tak- 
en at a telecine- master timecode num- 
ber associated to an "A" frame. Once 
completed the database provides a map 
to the picture, sound and timecode of the 
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Yippee. Digital is here. 
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Video Quality of Service Still relying on your eyes for monitoring? Good luck. Imagine a world with 

multichannel, real -time monitoring of picture quality and MPEG protocol. Centralized remote monitoring 

via SNMP and TCP /IP. And automatic alarm reporting, program history, error logging, and lip -synch 

error correction. It's all here. Already. Call 800- 426 -2200 x3055 or visit www.tektronix.com /VQoS 
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telecine master element. Since some of 
the database systems are proprietary, a 

common interchange ASCII file format 
called Flex was developed. 

Once the editor completed the final 
cut, two edit decision lists (EDLs) are 

exported from the offline system's da- 
tabase. One represents the video and 
audio from the telecine master source 
tapes and the other is audio or track 
only and points back to the original 
production tapes. The first EDL is 

used for the online assembly process 
where the high quality masters are 

used to re- conform the show. The sec- 

ond EDL goes to the post sound dialog 
editor who will assemble the track 
from the production tapes, then clean 
up and smooth out the track removing 
background noises, replacing dialog, 
etc. Music and effects are added to 
create a final track that will he married 
back to the final video element later. 

Once the online edit is complete the 
"Edited Master" is given a final timing 
(film term for color correction) to visually 

smooth the transitions of the edit points 
and create the final "look" of the show. 

Once the "Color Timed Master" is 

created the final audio track from post 
sound can be "laid back" replacing the 
scratch track of the master. The show 
can now be titled and final network 
"air" tapes can he made. 

1920x1080. 24p basics 
Film is transferred to tape at a one -to- 

one, frame for frame relationship along 
with production audio. No longer is the 

complexity of 2:3 a part of the telecine 

process. All editing, effects and titling 
are done in the 24p domain. The result 
is a product that is essentially the same 

as if the post process were done entirely 
on film. At this point 2:3 pulldown can 

be added to create a 60i or 60p version, 
at either the current or reduced spatial 
resolution. The product can also be run 
a 4 percent higher temporal rate to 
create a 25 -frame (or 50i) version. 

The dirty details 
From the previous paragraph, it sounds 

like 24p post production is a "no brainer." 

n 

Unfortunately, we must coexist with a 

30 -frame world and this coexistence 

can add tremendous complexity to the 
process. The majority of the offline edit 
systems in use today are 30 -frame based. 

In most cases, either a 3/4 -inch or Beta - 

cam SP tape are used to "input" or 
"digitize" the material into the system. 

Most post-production sound facilities also 

use systems that are based on 30 -frame 

timecode and thus the production sound 

is recorded with 30fps code. 

Much of the complexity happens dur- 
ing the telecine process. Remember, when 

the film is transferred it is synchronized 
with production sound and recorded 

onto the telecine master while simulta- 
neously generating a database for the 

offline system. In this case we have 

production audio timecode running at 

29.97fps while the telecine master is 

recording at 23.976fps, which is the same 

speed the film is running at. In order to 
guarantee frame accurate timecode 
capture by the logging system, the sync 

word of both timecodes must be in phase 

at the capture point. To achieve this two 
pieces of equipment need to he modified 
from traditional methods of operation. 
First the facility's master sync system 

needed the ability to lock the house 525/ 
59.94Hzreferencewitha I080/23.9761-Iz 

(actually 47.952Hz is used). These two 
rates have a coincidence every 10 fields 
or six times per second. LaserPacific went 
to NVision to modify their existing sync 

generator to genlock to a 525/59.94Hz 
master reference and output 525/59.94Hz, 
1080/47.452Hz,625/47.952Hzand a 6Hz 
pulse that is the vertical coincidence point 
of the three references. daVinci modified 
their TLC telecine controller system to 
use 6Hz coincidence point to start two 
time lines, one for the 29.97fps machines 

and one for the 23.976fps ones. This 
made it possible to guarantee proper 
timecode sync word phase at the cap- 

ture point. LaserPacific helped devel- 
op and uses an Evertz 9025 encoder 
and "Tracker" logging system. This 
system also uses the 6Hz relationship 
to qualify the data captures. 

Another hurdle is that offline edit 
systems are still based on 30fps (29.97fps) 

standard definition. This requires the 

telecine master to be converted to normal 
525/29.97fps video by adding 2:3 pull - 
down and downconverting. Further, a 

convention for mapping between 24- 
frame and 30 -frame timecode is needed. 

A Flex file is exported from the telecine 

logging system to he sent along with 
the 3/4 -inch tape to the offline editor. 
In order to generate this file, the system 

must convert the 24 -frame timecode 
on the telecine master to 30 -frame and 
know what the pulldown will be when 
the downconversion is made. To achieve 

this it was decided early on that pulldown 
would be mapped to timecode and that 
except for the final Network delivery 
tape, all interim 30- frametimecodewould 
be non -drop. This allows a simple con- 
vention of 24 -frame to 30 -frame time - 
code mapping as shown in Figure 1. 

The timecode numbers are identical at 
each whole second. Notice the modulo 
4 to modulo 5 relationship between 
seconds that correspond to "A" frames 

in the pulldown sequence. The daVinci 
TLC and Evertz logging system edit and 

log only on valid, pseudo "A" frame 
timecode numbers (frames 00, 04, 08, 
12, 16, 20). When the Flex file is export- 
ed, the mod 4 numbers are converted to 
their mod 5 equivalents (00, 05,10,15, 
20, 25). Remember, because of the 
way the synchronizer works, these 

pseudo "A" frame timecode numbers 
are also points where the 30 -frame 
audio numbers will he accurate. 

From the offline editor's point of view, 
nothingchanges when workingon a 24p 
show. The 30 -frame tape is digitized into 
the system. Using the Flex database, only 
the original 24 frames are captured. When 

editing is complete, the same two EDLs 
are exported from the system. The post - 

sound facility continues to work as be- 

fore. The big difference comes during 
the online conform session. The 30 -frame 

list must be converted hack to 24- frame, 

but the simple timecode mapping 
convention used in telecine cannot he 

used. Since a 24fps frame is longer in 

time compared to a 1 /30fps frame, 
simple timecode mapping would cause 

run -time errors to accumulate at each 
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edit points. The 24 -frame version would 
slowly become longer causing sound sync 
problems. LaserPacific and others have 
written conversion programs that keep 
track of these time deltas and trim edit 
points by a frame every so often to keep 
picture in sync with sound. Once the 
EDL is converted, the online assemble 
proceeds as normal. 

Once the online is complete the tape to 
tape timing (color correction) is per- 
formed and a 24p color timed master is 

made ready for the track to be laid back. 
Once again, a daVinci TLC is used to 

specified to add 2:3 pulldown when in 

either the 23.98p of 24p mode allow- 
ing not only 1080/59.94i outputs but 
downconverted 601 outputs as well. 
These outputs have embedded audio 
and timecode that have been delayed to 
compensate for the processing delays 
of the 2:3 pulldown adder. When mak- 
ing final network delivery dubs from a 

24p master it is also possible to convert 
the code to drop frame, specifying a 

sync point number where the native 
code and output code match. This 
would normally bean even hour. Once 

Telecine suites are a crucial link in creating a 24 p master. syncingtimecode.audioand 
generating a database for offline editing systems. LaserPacific'sTelecine 1 (one of four 
Philips Spirit bays) was built as a multiformat mastering room. 

synchronize the 24fps picture element 
with the 30fps sound element. Titles are 
added and the final master is ready for 
the Network delivery tape to be made. 

The magic tape machine 
For the 2-Ip system to be successful, a 

tape machine was needed that was 
versatile, flexible and easy to use. En- 
gineering teams from LaserPacific and 
Sony's factory in Atsugi, spent eight 
months defining and testing the HDW- 
F500 HDCAM machine. To be versatile 
the machine needed to record and play- 
back multiple temporal rates including 
23.976p, 24p, 25p, 29.97p, 30p, 50i, 
59.94i and 60i. The machine further 
needed tocrossplay between certain rates. 
When cross playing between two rates, 
audio is resampled to maintain 48kHz 
on output and in some cases, timecode 
is remapped. The machine was also 

specified the output code is gear - 
toothed and increments /decrements at 
the appropriate rate. 

The utility of 24p 

24p post production is an elegant 
solution that creates a universal mas- 
ter. The master can be played at 25fps 
for foreign delivery and either cross - 
or downconverted for first run and 
future syndication. It does require some 
discipline to achieve the highest qual- 
ity product. One of the major disci- 
plines is treating the production as if it 

were being done entirely on film. That 
is to say, all elements must have a 

24fps temporal rate. At this time there 
in no easy way to convert material with 
29.97fps temporal rates (or 59.92 field 

rate temporal rates) to 23.98fps without 
artifacts. There are companies working 
on products with sophisticated motion 
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estimation and blurring processing that 
may provide solutions in the future. 

There are still many computer graphic 
effects houses that do not have 24p HD 
tape machines requiring systems like 
Sierra Design Lab's HD DDR to record 
the 24p material and then transfer to a 

standard computer environment. This 
allows standard graphics files to be de- 

livered with the impediment of being 
much slower than real time. The problem 
here is that at 4.5MB to 6MB /frame 
(depending on whether YUV /4:2:2 or 
RGB files are created) a large amount 
of storage is needed. 

One of the big debates is over aspect 
ratio compatibility. As long as we have 
to live in both the 4:3 and 16:9 worlds, 
decisions must be made as to how to 
create one master that "feels right" in 

both formats. The most common meth- 
od is to frame to 4:3 while protecting the 
entire 16:9 area- no grips in the picture or 
edge of set. Another method is to frame 
for 4:3. Then when the transfer to high 

definition is made the image is vertically 

compressed so that the 4:3 image fills the 
16:9 frame. During the editorial process 
the actors look short and fat but when 
the downconversion is made for stan- 
dard- definition delivery, the original 
4:3 is restored. The 16:9 delivery is then 
expanded vertically with a common 
top, if there are any small dogs a foot 
level the image can he "tilt and scanned" 
in a DVE device. 

Facility design is also more complex 
as not only are there multiple and differ- 

ent outputs from machines but due to 
the various temporal rates the machines 
operate at, more reference signals are 
needed. As many as eight references may 

be needed to he sent to a tape machine 
or edit room. At LaserPacific, we elect- 
ed to implement a reference router to 
cut down on the volumes of cables 
needed. There is work within SMPTE 
to define the next generation sync sys- 

tem, one that could have essence of all 

appropriate references on one cable. 
Routing systems become more com- 

plex as now one machine can have, the 
primary HD SDI output, a second HD 
SDI output with pulldown, a third with 
standard- definition 601 and even a 

monitoring NTSC -encoded output. 
Control systems must he intelligent to 

CONTINUED ON PAGE 104 
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TRANSMISSION 

osting audio was simple in the good old days. Remember analog 

tape? It came on interchangeable reels, recorded to a two -inch 

machine built by Manufacturer A, and played back on a unit built by 

Manufacturer B. Stereo tracks collapsed to mono without much work, 

largely because few homes could decode the signals well enough to 

critically monitor any of the engineering involved. 

Things have certainly changed iththe last decade or so, and the shakeout 
is far from complete. Viewers have become accustomed to the 

ear- shattering pyrotechnics created in multidimen- 
sional spaces by Hollywood's top sound 

designers and mixers. They 

AMS Neve Libra Live at ITN, UK 
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Facilities thrive or fail to survive on the 
decisions they make with regard to the 
purchase of digital technology. What 
distinguishes a workstation that costs 
$5000 (like the Emu -Ensoniq PARIS) 
from a fully loaded, $20,000 ProTools 
rig or a stand -alone DAW. Interestingly 
enough, not sound quality. Converters 
that change analog signals into digital 
ones and vice versa come in a wide price 
range, but the overall level of technology 

Much Music's main audio control room in Toronto. Based on a Studer D950 digital 
console and Genelec 5.1 surrcund monitoring. the PilchnerSchoustal -designed studios 
have recorded many hit groups. 
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expect similar 
quality in the 
home, and the 
proliferation of 
home theater 
systems capable 

of reproducing powerful 5.1 mixes has 

upped the ante for content providers and 
broadcasters. In addition, the FCC and 
Congress have taken a fairly stern posi- 
tion: Existing broadcasters are allocated 
extra TV channels in exchange for begin- 
ning digital broadcasts by the year 2003 

DI TSYTEMS 

of post houses. 

Otani made a 

strategic deci- 
sion not to turn 
the Radar into 
a DAW, but these 

units do execute seamless and phase 

balanced cross fades between tracks, as 

do high -end workstations. MDMs of- 
fering 24 -bit recording and costing 

much less than the Radar are now on the 

market. Do they handle cross fades as 

well? If not, will the presence of a small 

amount of digital artifacts be noticeable 

to the average listener? Will clients be 

willing to pay a higher hourly rate to 

ensure that the audio they post digitally 
will archive to a standard that may not 

be revealed in the average playback 

situation today but may be revealed in 

the equipment of tomorrow? 

developed to the point where multiple 
ADATs could exchange audio through 
a thin wire, which Alesis called lightpipe. 
This protocol is now widely used in the 
audio industry to keep audio in the digital 
realm as it goes from records to digital 
audio workstations and digital consoles. 

Nowadays, almost every workstation 
can import audio through a variety of 

Digital consoles 
The line separating DAWs from digital 

consoles has softened. Following the 

release of the Mackie HUI, DigiDesign 

released its own mixing surface for 
ProTools. ProControl costs about three 

times more than an HUI, but it has some 

distinct advantages. Perhaps the two 
greatest ones are the fact that ProControl 

incorporates moving faders, a must for 
many audio mixers, and has the ability to 

cascade multiple units together. Like the 

HUI, a ProControl has eight fader strips. 

Put three of these together and the user has 

an impressive 24 -fader ProTools mixer. 

For the project music studio and small- 

er post room this kind of setup is 

alluring, a fact not lost on other man- 

ufacturers. Fairlight, for one, has bor- 

rowed from this example with its re- 

cent line of integrated workstations 
and mixing surfaces. 

Still, the A rooms you'll post in at major 

facilities will most likely center around 

large boards derived from the film -style 

console model, and there are no shortage 

of new boards coming to market. Why? 

Many people overlook the simple fact 

that digital consoles became affordable 

when manufacturers found creative ways 

to limit the number of physical parts 

required to handle the work involved. 

"Layering" became the critical concept. 

In theory, a console that has only two 
physical strips could execute a stereo 

mix derived from an unlimited num- 

ber of sources, providing that the board 
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Personally, I feel the insistence on digital connectivity 

Sheffield Audio Video Productions was the first company to install a Solid State 

Logic Axiom -MT digital console in a remote truck. 

had inputs for them all. By assigning 

this pair of faders to different input 
sources at different times, each re- 

corder input, for example, could be 

EQ'd and processed. In this model, the 

computer is updated after each pass 

and the mixer moves on down the line 

to another single or pair of sources. 

This is theoretically possible and cheap, 

but unwieldy. After experimenting with 
stripped down boards the pendulum has 

now swung back in the higher -end mar- 

kets. Engineers pleaded for consoles that 

combine the functions of digital technol- 

ogy with the look, feel and easy access to 

all parameters for the maximum num- 

ber of channels that their earlier, analog 

counterparts offered. For engineers 

operating under extraordinary pressure, 

simply being able to strap in an out- 

board piece of processing gear through 

an aux bus physically connected to a 

channel that is handling a specific 

input, for example, is paramount. 

September 2000 

Any console that has at least six 

physical outputs and lets the operator 

assign a given channel to any one of them 

can be advertised as a Surround Sound 

console. Many of the lower- priced digital 

boards do, in fact, make this claim. 
But what's really required to create 

convincing multichannel audio using 

digital signal processing, and do all of 
these consoles have the tools to do the 

job? When you sit in a theater and 

experience the terror of being in the 

middle of a battle, with tanks rolling by 

you, mortar rounds exploding in the rear 

and bullets whistling past your head, 

you're experiencing the work of a top 

Hollywood audio team. A sound design- 

er, probably with at least one assistant, 

has most likely gone into the field to 

record some sounds as building blocks, 

come back to his or her DAW, laid these 

sounds across multiple tracks and added 

in some effects off of library CDs. 

After extensive DSP manipulation, 
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these sound effects (competing with a 

composer's score, no doubt) will make 
it to the sound stage where a head mixer 
and his team will weave them into the 
final Surround mix. What's the point? 
You can be sure that all of the reverbs 
and echo effects that are helping place 
you in a convincing multidimensional 
space in the theatre are being panned 
across the speaker field along with the 
sounds themselves. Most of the lower - 
priced digital consoles cannot pan effects 
like their higher -priced counterparts. 
So, if the most listeners' points of 
reference are movies that pan effects 
as well as the sounds themselves, is it 
accurate to refer to boards that cannot 
handle audio in this fashion as Sur- 
round Sound consoles? 

Mixing in 5.1 
The shift from stereo to 5.1 and even 

7.1 mixing involves more than simply 
throwing more speakers into a control 
room. On both the creative and tech- 
nical levels, this migration requires 
learning, experimentation and a re- 
definition of the rules of the game. The 
fundamental concept is that we're now 
mixing this digital audio in a true three 
Jimensional space. Rather than a repos- 
tory for left -over or ambient effects, the 
lack speakers have become critical to 
the way a viewer experiences a film." 

Mixers are using the full audio field 

to create a wider perception of space 
than can be presented on the relatively 
small screens that even the larger home 
theater systems offer. 5.1 audio allows a 

break from traditional, 2D space. In- 
stead, it is now possible to synthesize 
spaces, putting the listener into our 
environment, not the other way around. 

Digital audio at its best, the so- called 
"CD quality," was considered opti- 
mized when it reached the 16 -bit, 
44.1kHz spec years ago. It is now 
generally accepted that the average 
ear can hear the quality distinction 
between audio tracked to these specs 
and material recorded at 20 or 24 bits 
(bit depth refers to the number of 
discrete volume steps captured) and 

when its only current use will be as an 
archival medium? If you're an audio 
post facility owner, these are some of 
the questions you're sweating over. 

Broadcasting digital audio 
Consumers have been enjoying multi - 

speaker digital audio for the last decade 
or so, but the Dolby Surround Pro -Logic 
systems they've experienced are some- 
what limited. The technology lets a 

broadcaster send out a two- channel 
signal that the home equipment decodes 
into four channels of audio content. 

Although the rear material is played 
back through a pair of speakers, the 
signal is mono and limited in bandwidth. 

Dolby Digital is a completely new 

Facilities thrive or fail to survive on the decisions they make 

with regard to the purchase of digital technology. 

sample rates that are twice or even 
four times higher than the current 
standard. Do these absolute standards 
convert into pressure from musicians 
and filmmakers to record their work 
using new technology? If current 
broadcast and playback systems 
haven't caught up with these standards, 
how much sense does it make for 
studio owners to invest in equipment 

Sc ly's OXF -R3 Oxford digital console at the Staples Center in Los Angeles easily 
h; 'Idles a variety of projects , including the recent Democratic convention broadcasts. 

technology. It can take from one to 5.1 
channels of material and encode it into 
a single low bit -rate stream using a 
Dolby Digital encoder. This requires 
special equipment in the home, where 
a Dolby Digital decoder extracts the 
content. The benefits are real and 
should be apparent to nearly all listeners, 
because the audio played back is full - 
bandwidth in all the channels, and 
every channel is fully discrete. But will 
consumers really want to pay the extra 
money for this enhanced listening ex- 
perience, or will they balk at what they 
might feel is the force feeding of ex- 
pensive new technologies? 

The reality is that audio for broadcast 
is in a shakeout period. In a sense we're 
dealing with both the horse and plow 
and interstellar rocketry at the same 
time. Technology exists that yields dig- 
ital fidelity of extraordinary detail, but 
no one has the equipment to play it back; 
and we're just starting to lay down the 
tracks for the trains that will one day 
deliver this product. The order in which 
we take the steps that will universally 
increase the level of digital audio, from 
the theater to individual homes across the 
country, is still being sorted. The days 
of analog audio, though, are certainly 
passing, and rapidly so. 

Gary Eskow is a composer and journalist 
based in New Jersey. 
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Rapidly growing Internet audiences and a move toward central- 
ized operations demand that today's newsrooms be more techni- 
cally and operationally efficient than ever. Photo courtesy Digital 
Systems Technology. 
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By Steve Sullivan 

tanning a newsroom upgrade? If so, here's an 

imperative consideration for today's news- 

rooms: Any upgrade must be done with the Internet in 

mind. That means that in addition to new equipment, 

you will also be looking at new operational paradigms. 

Stations have invested years and dollars in creating their valuable on-air 
brands. Although on -air product should still be a primary concern, these days it 
shouldn't be the only one. There are new audiences ready to embrace a brand 
once it becomes available through other channels of delivery. 

Consider the rapid saturation of broadband in the United States. Kinetic 
Strategies, a broadband research firm, reported in June 2000 that North Amerizan 
multiple system operators pushed past the 3 million mark for cable moaem 
customers, with more than 7000 new customers coming online every day. Add to 
that the equally rapid deployment of high -speed DSL connections and the recent 
introduction of satellite interactive terminals (SITs), which provide homes with 
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direct, high -speed Internet connectivi- 
ty via satellite, and you see that com- 
puters are becoming more viable as 

delivery systems for news product. 
To take advantage of this multichan- 

nel environment, a news organization 
must he technically prepared to pro- 
vide news for these new audiences. But 
it requires more than simple technical 
readiness. It requires you to reconsid- 
er how you work. 

The appetite for news is at an all - 
time high. Stations are no longer only 
competing against local television sta- 
tions. There are more than 30 regional 
or local 24 -hour cable news channels 
scattered throughout the United States. 

Newspapers and radio stations now 
have an easy way to embellish their 
existing content with video and /or 
animation on the Web. 

Stations are even confronted with 
new, Web -only competitors that are 

being born every day. In many cases 

these competitors are people who neither 
understand nor care about how broad- 
casters have traditionally created shows. 
What they do understand is that they have 

a huge, built -in audience, and there are 

computer -centric production solutions 
available at a fraction of the cost of 
traditional broadcast equipment. As one 

veteran broadcast executive puts it, 
"Nobody's watching pixels. They're only 
watching programs for their content." If 

Back to our original question about 
planning an upgrade. When the time 
comes, don't start with a simple tit- for -tat 

changeout of equipment. First, deter- 
mine your content needs. Second, set 

your production processes. Third, take 

of the company has been to create 

content once and find multiple uses for 
it across all its properties. 

Everything Tribune Broadcasting does 

must be geared to fit into this enor- 

mous virtual news organization that 

Monitoring a 

Ackerley. 

a look at the technology that will help 
you best accomplish the first two steps. 

newscast at Ackerley's KGET -TV in Bakersfield. CA. Photo courtesy 

Virtual news organization 
Few media companies match the con- 

tent output of Tribune Company (Ed- 
itor's note: the author is the former 
managing editor for Tribune Regional 
Broadcasting). Its broadcasting division 
now owns 22 television and four radio 
stations. Its publishing unit operates 11 

"Nobody's watching pixels. 
They're only watching programs 

for their content." 

something is compelling, the 'll watch it. 

Keeping up with this barrage of 
competition and the voracious de- 

mand for content doesn't mean going 
out and hiring more people. It means 

adopting a different way of thinking 
about your approach to business. 
This can result in some radical changes 

to the way you use your people and the 

way you produce your newscast. 

major daily newspapers and oversees 

operation of two 24 -hour local cable 
news channels. In addition to its tradi- 
tional businesses, Tribune is a major 
partner in the iBlast datacasting consor- 
tium. The company also has broadband 
partnerships with AT &T in several of 
its markets. There are Internet sites 

for almost every one of its stations and 

papers. For years, a guiding principal 
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the company has created. It is cur- 
rently in the process of negotiating a 

deal to connect all the company's prop- 
erties with broadband ATM capacity. 
The ATM network will unify a system 

that is currently a mixed bag of fiber 
links, frame relays, and microwave 
and satellite feeds. 

Tribune's flagship station, WGN - 
TV, Chicago, began switching over 
to a new newsroom in early August. 
The new facility is geared to play into 
the company -wide emphasis on digi- 
tal, computer -based systems. For char- 

acter generation, WGN is using Chy- 
ron iNFiNiTs that have a Media 
Object Server interface to allow for 
transforms and more complex moves. 

The editing system is a combination 
of Sony DNE2000s and DNE700s. 
The server is a 16 -port Sony News - 
Base that is running MAV- 2000s. The 
proxy high /low resolution desktop 
editor is Sony's ClipEdit. WGN is 

using Proximity's Xenomax for graph- 
ics translation and searching. 

A key component to WGN's upgrade 
is a conversion from a NewStar news- 
room editorial system to AP Broadcast 
Technology's ENPS System. WGN's ENDS 
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workstations will be networked with 
more than 1500 other ENPS worksta- 
tions throughout the company, in both 
the broadcast and publishing newsrooms. 
ENPS has an open- architecture system 

that follows familiar network stan- 
dards and protocols. ENPS also offers 
a powerful search engine, which ties 
into another key element of the com- 
pany's virtual news network. 

In 1999, Tribune unveiled the Tri- 
bune Control System, a Java program 
that works with standard browsers 
through the company's existing WAN. 
The system gives users remote -control 
access to equipment and content 
throughout the company's various 
news organizations. 

The system allows authorized Tribune 
journalists in the company's many news- 

rooms to remotely control equipment or 
access content housed on file servers. 

While the system isn't designed to 
replace any equipment that is already 
in use, it can represent cost savings 
when the company is building or re- 

equipping facilities. When the compa- 
ny upgraded WXMI -TV in Grand Rap- 
ids, MI, instead of putting routing 

panels in each of 
the station's eight 
edit bays, they in- 
stalled the con- 
trol system. The 
total cost was 
about $5000. 

The company is 

currently on its 
third version of 
the control system 

and is talking 
with vendors 
about making 
more products 
interoperable 
with it. They are 

working on ex- 
panding the system so that it can 
switch virtual circuits over the com- 
pany's planned ATM backbone. 
If the journalists don't have to spend 

as much time editing or tracking down 
content, they have more time to focus 
on content, allowing them to enrich 
the ultimate product. 
All this means, however, that the 

overall process changes. 

Ackerley's KGET relies on ParkerVision's Studio News system to 
streamline newscast production. Photo courtesy Parkervision. 

Stations around the globe are transitioning to server -based 
production facilities. which provide them with more efficient and 
widespread use of their content. Photo courtesy Ackerley. 

Adapting the 

process 
Seattle -based 

Ackerley Group 
has become a lead- 

er in modifying 
traditional pro- 
cesses to fit the 
times. Its televi- 
sion broadcasting 
segment, the AK 
TV Group, owns 
or operates under 
management 
agreements 17 
television stations 
in California, 
New York, Wash- 
ington, Oregon 
and Alaska. The 
company's 
markets fall with- 
in the 50 -200 
DMA range. 

The distinguish- 
ing characteristic 
of AK TV's own- 
ership strategy is 

that the stations 
are clustered into 

regional station groups. This cluster- 
ing, following a pattern more closely 
associated with radio station group 
ownership, allows for a number of 
business operations within the re- 
gions to be consolidated. 

In early 1999, AK TV introduced a 

concept it calls Digital Central Casting. 
This process allows AK TV to deliver 
digital programming to multiple sta- 

tions for slightly more than the cost of 
a digital system for one station. 

Ackerley developed the idea for Dig- 
ital Centralcasting in 1997 when the 
TV group was faced with replacing its 
aging equipment and moving toward a 

digital environment. Replacing equip- 
ment on a one -for -one basis, especially 
in the group's small markets, would 
have been cost prohibitive. The com- 
pany took a look at what radio was 
doing with centralizing back -office op- 
erations within its clusters and decid- 
ed to move recording, playback, traf- 
fic, billing, accounting and parts of 
programming to more centralized lo- 
cations. Each station was then consid- 
ered a "spoke" within the cluster, sup- 
ported by the central location and able 
to focus on local issues, such as news, 
sales and community involvement. 

The hub of each region, known as 

Central Server +, houses a SeaChange 
server with a 250 -hour storage capacity 
and an automated tilt -rack tape storage 
system using DVCPRO decks and tape 
in a robotic carriage system handling 
programming over a half -hour long. 
The tilt rack is used for bulk -fed syndi- 
cated programming that will be used 

by only one station within the region. 
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Ackerley spent considerably more 

money building the Central Server+ 
facility than it would have upgrading 

that fewer people can handle the pro- 
duction load within the stations. It's 
important to point out that AK TV's 
motives are not to remove people from 
their studio jobs. In the markets the 
group serves, technical talent is not 
always easy to find. Systems such as 
PVTV cut down on the number of 

o 

ti 

rue Tr. 

Pf1VIN.nc 
e 

..]r. 
iCANLIA I 

D TOO AVID ANT 
TDa 5122120 TRI 
NIT CRAWLS W 
COOWISRAVI 

AWAY) T FOUND A 

,:,,113o13=El e, 

I 1r 

6 

s. 

SCRIPT 

. ... .+w Or 

The Transition Macro timeline in ParkerVision's Studio News system lets producers 
preview pre -programmed newscasts so mistakes can be eliminated before air. 

a single station. However, when you 
consider the Central Server+ handles 
the consolidated needs of up to five 

stations, it becomes an economical 
investment for the group. All the 
stations within the region are provid- 
ed with a digital signal from one 
location, and the group was able to 
buy server storage in bulk, thus driv- 
ing down the overall costs. 

AK TV's news operations tend to be 

small but productive. The centralcast- 
ing environment gives them a way to 
share content among the stations in 

the region. The stations are connected 
by fiber to the Central Server +. The 
stations all use AP's Newscenter edi- 

torial system and each newsroom can 
check rundowns from the other sta- 
tions to see what content is available. 
This built -in news loop maximizes 
AK TV's programming efficiencies 
within each of its regions. 

Another way Ackerley is building 
efficiencies into its news product is by 

using the ParkerVision PVTV system, 
which automates news production so 

people required to put a quality 
newscast on air. 

Once the news has been gathered, 
an entire newscast can be assembled 

and run with only a producer and 
director. The producer and director 
can even piece together the newscast 
and preview it before air. If there are 
changes to be made, the system al- 
lows them to do so in a nonlinear 
fashion by laying in all the elements 
on a timeline. The PVTV system also 
controls a separate graphics system, 
tape decks, audio switcher, teleprompt- 
er, DVE and cameras. The system 
plays back in 601 and AES digital. 

Computer- centric technology 
An important outcome of the techni- 

cal efficiencies that come from sys- 
tems such as PVTV is that stations can 
drive down operational overhead and 
increase journalistic content. By shift- 
ing resources that were once focused 
merely on production, you can use 
technology to streamline the produc- 
tion process, thus allowing you to 
refocus on content production. 

Nobody would confuse CNN with a 

local broadcast news organization. 
However, local broadcasters can do 
well by looking at CNN as a model for 
their own facility upgrades. In addi- 
tion to its own flagship news channels, 
CNN is also the primary consultant 
for other media groups around the 
world that are building their own news 
channels in the CNN mold. 

CNN's engineering executives consider 

the quality of images in the newer, 

Ackerley's 11 television stations are linked by Central Server+ facilities, which allows 
group stations to share digital news content. The master control room for KGET- 
TV, Bakersfield, CA, is shown here. 
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Master Control at KHON -TV in Honolulu, HI, on the air in 1999. Photo courtesy Digital Systems Technology. 

inexpensive digital formats to be very 
close to the traditional formats. Not only 
do they see the prices of digital solutions 
to be more attractive, they also feel that 
the computer -centric solutions solving 

Journalists 
don't have to 

spend as much 
time editing or 
tracking down 

content. 

their television, broadband and Inter- 
net issues in one elegant swoop. 

CNN's computer -centric approach to 
editing employs DVCPRO storage and 
places a great deal of faith in multi- skilled 

people throughout their facilities. 

As part of its overall technology 
plan, CNN replaced its analog tape - 

based equipment in its Atlanta head- 

quarters with a Sony digital server - 

based system for storage and play- 

back. As video is fed into the system, 

it is split simultaneously into low- and 

high -resolution paths. A metadata 
tag is attached to all video ingested 
into the system, alerting users of 
source information or usage restric- 
tions. The low- resolution video is fast- 
er to browse and is available on desk- 
tops throughout CNN's various news- 
rooms. The high -resolution, broad- 
cast- quality video is used for editing, 
playback and long -term storage. 

CNN also emphasizes the efficien- 
cies that are now available through 
template- driven graphics systems. 
Their system of choice today is the 
vilzirt Pilot System, which houses an 
Everest renderer. Used in the most 
efficient manner, the product repre- 
sents a character generator, a still store 
and a DVE. When used to its full 
extent it can reduce the dependency on 
a switches It is run off an SGI Onyx 
computer with an Oracle 8.0 data- 
base. The Pilot System provides 601 
quality and can be fitted with a high - 
definition output board if needed. The 
software is format independent, tak- 
ing only a few minutes to switch from 
standard to high definition. 

One of the benefits of Pilot is that it 
relieves the graphic artist of the 
mundane chore of preparing simple 
graphics for shows. Once the artist 

creates the initial 
template design, 
anyone can pro- 
duce a template - 
based graphic for 
use within a story. 
The system allows 
reporters and pro- 
ducers to plug data 
into the templates 
and, as the story 
airs, the graphic 
appears with the 
prescribed look for 
that particular 
newscast. This pro- 
cess allows graph- 
ic artists to devote 
their skills to creat- 
ing more sophisti- 
cated images. 

Another valuable 
feature of such sys- 
tems is that they can 
create a central da- 
tabase, making any 
graphic created eas- 

ily shareable throughout a group, build- 
ing in yet more efficiencies of equip- 
ment and manpower. 

A new paradigm 
Many of the computer- centric solu- 

tions empower the non -technical per- 
son with tools previously handled by 
skilled labor at the station. This 
doesn't necessarily foreshadow the 
end of the road for skilled techni- 
cians. What it does mean, though, is' 
that you can take a fresh look at news 
processes and how resources are em- 
ployed - both on the people side and 
the equipment side. You're looking 
for higher quality and greater quan- 
tity to take advantage of the multiple 
channels available to you. 

While there are excellent and eco- 
nomical components on the market, 
there may not be one complete sys- 
tem solution for your needs. Again, 
evaluate your content needs and the 
type of process you want to put into 
practice. Then shop around for the 
best technical solution to match those 
needs. 

Steve Sullivan is co- founder of the Advanced 
Interactive Media Group, LLC 
(www.aimgroup.com). He can be reached at 
sullicom @aol.com. 
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UPYSTEMS 
in which there is plenty of power avail- 
able, and others in which there is not. 
But won't the power grid get power 
from areas of surplus to areas lacking? 

In some instances our national power 
grid is not built to move enough power 
from where it is generated to where it 
is needed. 

Some claim that brownouts and rov- 
ing blackouts are inevitable. Your fa- 

cility's ability to generate its own pow- 
er could become as important as your 
transmitter. Even if these predictions 
are too dire or you are just lucky and 

don't suffer any power outages, it is 

probable that minor power "events" 
are more likely to occur in the near 

future. Thus, even if you have a gener- 

ator, you had better think of ways to 
smooth out these outside events so 

they don't become events inside your 
facility. Review your UPS capabilities. 
As computers have increasingly 
wedged their way into our operations, 
we need to install UPS systems to 
protect them from power "glitches." 
Nothing is as annoying as watching 
the PC that is holding your event log 
reboot in the middle of a break. IBM 
claims that an average computer is 

subjected to more than 120 power 
events per month. Bell Labs has found 
that 87 percent of these events are 

voltage sags (brownouts), 7 percent 

are spikes, 5 percent are blackouts and 

1 percent are over -voltage occurrences. 
Most of us have seen operations 

where small UPS systems litter the 

available floor space. As more and 
more systems are installed in facilities 
that require UPS backup, many facili- 
ties are moving away from many little 
"distributed" UPS systems to large 
systems that backup a large portion of 
the facility, or even the entire power 
system. A disadvantage of the small 
UPS approach is that often it is discov- 
ered that they aren't working only 
when their services are called for (UPS 

batteries generally last three to six 
years). A large UPS system generally 
makes it known, usually by irritating 
beeps, when it detects a problem. These 
large systems also provide more hack- 

up power per buck than scattered 

smaller ones. Larger systems can be 

installed upstream where 208V or high- 

er service exists. The higher voltage 

means less current is involved for a 

given power, and thus IR losses and 

even physical sizes are more manage- 

able. Additionally, many large sys- 

tems allow for enough power over- 

head and a system architecture like 

that of a solid state transmitter so that 
failures don't bring the whole system 

down, they just lower capacity. Some 

smaller systems have optional switches 

that allow two systems to be mirrored. 
The are two basic types of UPS. The 

first is known as an offline UPS. (See 

Figure 1.) Power coming in is split into 
two paths. One path is through a relay, 

or more likely a solid -state switching 
device, and out the UPS to the load. 

The second path is to a rectifier to 

charge the unit's batteries. If power 
into this UPS fails, the switching de- 

vice opens the direct path from incom- 
ing power to load and closes a path 
coming from the battery, though an 

inverter, and out to the load. Such a 

switching operation can happen fairly 
fast - as short as a couple of micro- 
seconds. Even low -cost units can make 

the switch in well under 100 microsec- 
onds. The very nature of this approach 
means that very little power condi- 
tioning can take place, and what there 

is will most likely be passive in nature. 

Some have metal -oxide -varistors 
(MOV), which can shunt high- frequen- 

cy voltage spikes to ground. MOVs 
become less effective the more they are 

used. Therefore some systems have 

multiple MOVs. Toroidal choke coils 

are also often used to minimize stay 

RF and other high- frequency noise. 

Low -end UPS systems tend to use the 

offline approach. 
Higher end systems use a second 

approach, which is known as the on- 
line or serial UPS. (See Figure 2.) This 
architecture has incoming power rec- 

tified and feeding the system's batter- 

ies at all times. The battery in turn 
feeds a downstream inverter, which 
powers the load. The big advantage is 

that a battery is the ultimate in low 
pass filters. Events on the input side 

generally are not seen on the output 
side. In addition, the load does not see 

sags and over -voltage events. In both 
offline and online systems, the path 
through rectifier, battery and inverter 
is known as double conversion. This 

approach creates large harmonics, up 

to 30 percent of total current. It has a 

power factor around 80 percent and 

consumes up to 20 percent of the input 
power. As we will see later, new tech- 

nology is improving these specs. 

How long a UPS can support its load 

with input powergoneor under brown- 

SOURCE 

RECTIFIER INVERTER 

--e 
LOAD 

Figure 1. Lower -end UPS systems are likely to employ an offline UPS configuration, 
which simply opens the path from the battery in the event of a power failure. 

SOURCE RECTIFIER INVERTER LOAD 

Figure 2. In an online configuration, incoming power is fed to the system s battery at all 
times, providing an effective low pass filter. 
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"As great as Betacam SX 
machines are, Sony support 
is even better." 

- Tom Alexander. Engineer. WFAA -TV Dallas 

"Sony really understands what it takes 

to keep a station running," says Torn 

Alexander. engineer at WFAA -TV, the 

Dallas ABC affiliate. "If you need a part. 

they ship it. If you have a question, they 

answer it. If you have a problem. they 

solve it." 

Alexander also values Betacam SX 

performance, including the way digital 

MPEG -2 4:2:2 acquisition fits with DTV 

broadcasting. He likes the low noise 

and low light capability of the DNW -9WS 

camcorder. The laptop convenience of the 

DNW -A25 editing recorder. And he really 

appreciates the playback compatibility 

with Betacam and Betacam SP- tapes. 

COMPLETE 
T H E 

PICTURE 

"After years of success with Betacam SP 

equipment, this was the next logical 

step." explains Alexander. "We just 

pulled our Betacam SP machines out 

of the racks and put in the Betacam SX 

gear. And the new VTRs play back all our 

Betacam SP archival tapes. This must 

be the world's easiest digital upgrade." 

But for Alexander. the bottom line is 

how Sony can complete the picture. 

The way Sony supports me. why 

would I consider anyone else ?" 

1-60U-4i 2-JUN'r ex L. 'VVFA 
www.sony.com/professional 
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l SYSTEMS 

out situation is obviously a function of 
the unit's battery capacity. In large sys- 

tems, there is usually a separate cabinet 
to house the batteries. This cabinet 
can easily outweigh the rest of the 

system. Units with 100 KVA capabili- 
ty and only five minutes of battery 
power under full load can have battery 
(and cabinet) weight close to 30001ós. 

Today most batteries are sealed cells. 

This means that there is no dangerous 
out- gassing as the cells charge. UPS 

efficiency ranges from 70 percent up 
to near 100 percent. This means that 
with large systems, the heat load can 

become significant. The higher the heat 

in the battery cabinet the shorter the 
battery life. Whereas small UPS unit 
batteries might last six years, well- 
maintained batteries in large systems 
can last I 0 years. Excessive heat can cut 
that life span to one -third of that. 

The reliability of a system that is pow- 
ering your entire, or at least a significant 
portion, of your operation, is a key 

factor. Serviceability is just as impor- 
tant. The system can't fail in a way that 
power is lost. Even if it manages to go 

offline, you must be able to fix the 

failure without having to power down. 
The simplest way to accommodate 

for those two requirements is to install 

SOURCE 

INVERTER 

LOAD 

Figure 3. In a single conversion UPS, separate rectifiers and inverters are replaced by an 
inverter /rectifier that passes power both to the battery and back out again to load. 

SOURCE -Av M 

INVERTER 
1 

INVERTER 
2 

LOAD 

Figure 4. In a delta conversion configuration, a second two -way inverter can either add 
voltage to the tranformer tap or act as an additional load to lower the current out. 

a bypass switch. Many installations 
do that no matter what, but many 
systems today are designed to prevent 
failure and repair from interrupting 
power. Selecting a modular system 

accomplishes this. A UPS can he de- 

signed to have a separate "isolation" 
module. This module by itself will 
simply pass input power through to 
the output through a set of isolation 

The amount of backup time available to a facility depends on the power available from 
its battery bank. Shown above is a section of the available batteries at the International 
Broadcasting Center at the Sydney Olympics. (See page 94.) Photo courtesy Telstra. 
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transformers if it is the only module. 
Add an electronics module and a bat- 
tery module and the isolation module 
will direct incoming power to the hat - 
tery module (which includes a power 
module containing the inverter, recti- 
fier and charger) if directed to do so by 

the electronics module. With this ap- 
proach you can change out batteries 
and electronics and not interrupt pow- 
er to the load. Of course, an isolation 
module by itself will not perform any 
active power conditioning or backup. 
The only single point of failure is if 
something catastrophic happened to 
the isolation module. To cover you in 
such a case, there are systems that allow 
for an additional isolation module. The 
modular approach also accommodates 
scaling of the system; it is generally easier 

to add capacity. Some systems have phys- 

ical architecture to let you add power 
modules in conjunction with batteries. 
This building block approach lets a 

UPS system grow in capacity. 
As you would expect, UPS systems are 

not transparent to the source power or 
to the load. Many UPS units have power 
factors that are not unity. This means 

that the kW rating is less than the KVA 
rating. Some have power factors as low 
as .8, no matter what the load is. Some 
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Spotting the best 
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You're looking at the best autosync 
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ÇPSSYSTEMS 

units now offer unity power factors. That 
means that a 100KVA unit with a unity 
power factor actually delivers 100kW. 
UPS systems will also distort the mains 
(power in) to some extent. The thyristor 
rectifiers used by many will back feed 

harmonics back onto the mains. These 

harmonics must be eliminated to meet 
EMC requirements (FCC part I5). 
These harmonics reduce efficiency and 
their filtering adds to the thermal load. 
As stated earlier, older systems can 

produce harmonic current that is 30 
percent of the total output. Newer units 
are well under 10 percent. New designs 

are allowing for increased efficiency 
and lower distortion to the load and the 
mains supplying the UPS with power. 

A newer approach is called the single 
conversion UPS. (See Figure 3.) There 
is no longer a separate rectifier and 
inverter, there is only the inverter. The 
inverter is designed to work in both 
directions. In the path from the battery 
to the load it works as usual, it converts 
DC to AC. But when the battery is not 
needed, AC from the mains, which is 

also supplying the load, passes through 
the inverter in the opposite direction 
and, as such, the AC is converted to 
DC to charge the batteries. This ap- 
proach is much more efficient as the 
input rectifier stage is replaced. It is 

almost an offline system, except that 
the batteries are acting as large capac- 
itors to help regulate the output at all 
times. But because most of the power 
is straight from the mains, harmonic 
content from the inverter is far less. A 

drawback is that the power factor seen 

by the main is a function of the load. 
The latest design approach is the 

delta conversion UPS, an enhancement 
of the single conversion approach. (See 

Figure 4.) Delta conversion adds a 

and current phase differences, thus 
keeping the power factor at unity. If 
the input voltage is in spec, the effi- 
ciency of the unit is nearly 100 per- 

cent. 
Large UPS systems present challeng- 

es to their designers. When the UPS is 

a significant percentage of the load on 

a generator, the UPS must he designed 
to work with the generator. Large UPS 

systems can't dump all of the load 
back onto a generator wholesale after 

The latest "chicken little" scenario facing our 
industry is our late under power deregulation. 

second two -way inverter between a 

transformer tap on the input and the 
batteries. When input mains are in 

spec and the batteries are not charg- 
ing, the two inverters are essentially 
out of the circuit, and thus input pow- 
er goes straight to the load. If the input 
voltage is low, the input side inverter 
(I) adds power hack to the transform- 
er tap to bring it hack up. If input 
current is low the output inverter (2) 

adds power. If input voltage is high, the 
input inverter acts as an additional load 

to pull it down. If input current is high, 
the output inverter acts as an addition- 
al load to lower the current out. The 
input inverter works to maintain correct 
output voltage, while the output invert- 
er works to maintain correct output 

current. Thus, 
when input current 
or voltage is out of 
spec, the two invert- 
ers in the delta con- 
version system act 
just like the old dou- 
ble conversion sys- 

tem, except that 
they only double 
convert the error, 
and not the whole 
load, so the losses 

to correct incorrect 
input values are 
substantially less. 

The invert /convert 
also acts as a load 
or source in such a 

way as to vectoral- 
ly correct voltage 

mbk. 

The flywheel is at the heart of the Cat UPS system shown on 
p. 78. helping prevent disruptions from power anomalies. 
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the generator is up to speed. If the 

generator didn't out and out stall, the 
oscillating generator frequency changes 

as the generator control system damped 
out the large load change would play 
havoc with your equipment. Plus, the 
control system of the UPS might com- 
pound the inherent difficulties by taking 
itself off the generator as a load due to 
the resulting voltage and frequency 
changes. When the generator became 
stable again, the UPS coming back on 
as a load quickly might start the fail- 
ure process all over again. In fact, this 
interaction might have a resonance that 
continues the lack of instability indefi- 
nitely. To prevent this scenario, large 

UPS systems behave as slowly changing 
loads. Once the UPS has sensed that the 

generator has come up to speed and is in 

spec, it transfers its load from its batteries 

to the generator slowly. This ramp -in 
time can be set to be close to a minute long. 

However, 20 seconds is generally enough. 

When input power fails, and before 

the generator is up to speed, the UPS 

determines the frequency of the power 
out to the load. When the generator is 

up to speed, its own frequency will most 
likely be slightly different than the UPS. 

The UPS should he able to gracefully 
slew to the generator's frequency. The 
rate of slew is set depending on the type 
of load. Mechanical devices, motor and 

other devices with extensive inertia need 

to be slewed to the new frequency slow- 
er than purely electronic loads. Slew 

rates can generally be set to be as fast as 

multiple hertz per second, or as slow as 

a fraction of a hertz per second. Typical- 
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HDK-790D HDK-79D 

The HDK -790D Studio /Field and HDK -79D Portable Companion cameras 
take the guess work out of choosing production formats. It is now possible 
to deliver any of the leading HDTV formats directly from one camera sys- 
tem with no external converters. This is made practical by 2.2- million pixel 
2/3" CCDs that provide selectable native -interlace and progressive read- 
out modes. Thus, the camera can be switched to provide 1080i, 720p and 
480p. 

A superior quality NTSC signal is always available from the CCU for 
simulcast or dedicated applications. Independent adjustment of colorime- 
try and detail are provided in the HDTV and NTSC signal paths. Outputs 
are provided for HDTV and SDTV in both digital and analog. NTSC sig- 
nals can be independently switched to 16:9, 4:3 side -cut or 4:3 letterbox 
aspect ratios. Return video supports all these combinations as well, giving 
the operator a consistent HDTV display in the viewfinder. 

Ikegami Electronics (U.S.A.), Inc. 37 Brook Avenue, Maywood, N) 07607 East Coast: (201) 368-9171 
West Coast: (310) 370-2400 Southeast: (954) 735.2203 Southwest: (972) 869.2363 Midwest: (630) 834 -9774 

Website Q http: / /www.ikegami.com 
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UPSYSTEMS 

ly, I Hz/sec is set. The range for frequen 

cy tolerance can he set on most systems 

also. Even when the load is slowly 
transferred to the generator by the UPS, 

the generator will slow slightly result- 
ing in a slight frequency drop. Most 
equipment today isn't particularly pow- 
er- frequency dependent. Settings as wide 

as three to five cycles are common. 
Remember that the same situation oc- 

curs when the shore power is available 
again. This means that the generator 
must run long enough to recharge the 
batteries so that the switch back is 

uninterrupted too. When determining 
how much load your generator must 
handle from the UPS, it is important to 
consider the additional load from the 

UPS as it recharges its batteries. This 
charging load can be significant. 

While most of us have worked among 
small UPS systems for many years 
now, most new television facilities are 

investing in large -scale UPS systems. 

These large systems can deliver back- 
up power for well under $1000 /K VA 
with a few minutes of backup capabil- 
ity. Longer backup capability can 
quickly double the costs per KVA. 
Large systems are designed to work 
with generators to provide smooth 
transitions between shore and genera- 
tor power. Like any insurance we buy, 
let's hope we seldom need it. 

lion Boston is an engineers ith The Frers Grunp. 
San Jose, CA. 

The DTV Survival 
Guide provides read- 
ers with experienced 
guidance in the plan- 
ning and building 
new digital facilities. 
The book also exam- 
ines the many new 
opportunities and potential pitfalls 
that DTV technology brings to the 
industry. The DTV Survial Guide is 

available from the publisher by calling 
800 -262 -4729 or through many book- 
sellers. 

DTV M 
Survival 
Guide 

JIM III 

How utility deregulation will affect the 
broadcast industry 
BY ALAN KATZ 

Walk the floor of any broadcasting trade show and you can't miss 
the explosion of digital solutions in what was once an analog indus- 
try. While this digital convergence revolution is expanding industry 
content, services and profits, it also has an Achilles heal. Unlike 
traditional analog equipment, digital devices are far less forgiving 
of any power quality interruptions. 

A typical piece of computer -based equipment is designed to 
sustain a power interruption of eight milliseconds. Longer inter- 
ruptions lead to more severe consequences with recovery times 
and consequences ranging from minutes to many hours in the case 
of a nonlinear editing deck or a large multi -server system. 

While microprocessors are becoming more power efficient, their 
total power consumption is skyrocketing along with their processing 
capacity, with many new high -end systems consuming thousands of 
watts. 10 years ago, a typical CPU consumed 1OW, now it is up to 
1O0W. The amount of data transmitted and stored also is doubling 
every 12 -18 months. More data storage means more infrastructure 
and energy consumption. 

When a broadcast facility uses digital technology, it becomes a 

sitting duck for power anomalies, which are becoming more frequent 
(most businesses report at least three to five per year with many 
more subcycle interruptions). Deregulation also has brought uncertain- 
ty in the power industry. Deciding who will own and control what has 
resulted in a disincentive for utilities to invest in maintaining the 
aging power distribution grid. 

Also plaguing utilities is the fact that computers and electronic 
devices grew unexpectedly to consume 10% of our nation's four 
trillion kWh of electrical production. That's more power than used 
by the steel and auto industries combined. This has led to a 

shortage of power especially during peak demand hours. Utilities 
try to manage the shortage by purchasing power from the 15,000 
other generating stations sharing the national electrical grid. 

Unfortunately, you can't always buy your way out of a power short- 
age. Many metropolitan transmission systems are often saturated and 
cannot accommodate the importation of extra power. To manage these 
peak demand periods, utilities may drop the line voltage below critical 
levels for computers (brownouts), which are designed for only 10% 
line voltage drop, or impose rolling blackouts - shutting power off in 

selected areas (usually residential) for a few hours at a time. 
For broadcasters, UPSs (uninterruptible power supplies) and 

generators protect against the threat of power quality incidents. 
UPSs are necessary to condition power (ensuring consistent 
voltage and power quality) and guard against subcycle and short 
power interruptions while generators provide protection against 
longer outages (greater than 10 -20 minutes). UPSs can be small 
and economical enough to protect specific sensitive equipment or 
in the case of many facilities, a large UPS can protect the entire 
facility. One thing is certain: Digital convergence and the prolifer- 
ation of power sensitive equipment is here to stay making reliable 
high quality power an essential part of any broadcast operation. 

Alan Katz is product manager for MGE UPS Systems. 
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BY BILL B Q MIKE PALMER 

Newslech: 

STORAGE 
FOR NEWS 

The economic gains to be realized by the 
repurposing of content have made online, 
integrated storage systems a must for news 
operations. Photo courtesy Associated Press. 

For all the time, effort and money it takes 

broadcast networks and stations to acuire 

media assets, often those assets are not 

treated so well. Tapes get lost the very day they 

are shot or aired. When the media moves to 

archive, the challenge of finding it and making it 

useful again increases. 

While there is a rough correlation between the size of the news 

organization and its ability to catalog, store and retrieve items, 

probably all news organizations face the question: how can I best 

store and manage my media? 
Some modestly sized stations struggle with masses of dusty tapes 

and ill- sorted, handwritten index cards alongside graphics lists that 
are outdated as soon as they are printed. Networks and major - 
market stations, those with more resources, might have the people to 

carefully log and store their media. But how can they make that 
index and the content it represents easily available to hundreds of 
correspondents and producers scattered across the nation and world? 
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\Ve see broadcasters around the world 
achieving new efficiencies by integrat- 
ing news editorial systems with pro- 
duction equipment, but they also want 
this integration and server technology to 
make media assets easier to track, re- 

trieve and share, even after the items are 

moved off today's shelf. 
Asking some key questions is a first 

integration with desktop production 
systems more complicated because cli- 
ents have to point to several machines 
in order to get to and manipulate their 
material. Generally, distributed server 
systems work best in concert with 
facility control or automation systems, 
which handle the processing involved in 

transferring objects between machines. 
Adding more storage space (hard drives) 

to a single system expands unified sys- 

tems. The number of inputs and outputs 
can generally be changed independently 

Video and stills become objects that can be 
easily transferred and stored on laptop 

computers and wireless handheld devices. 

step in implementing a media manage- 
ment strategy. 

How much material do I want to be 

able to air immediately? 
When I am through with this mate- 

rial, where do I want to put it and how 
quickly do I want to get it back? 

How much do 1 want to know about 
this material? The more media I have, 
the more descriptive information I need 

to store for each object so I can find it 
in the future. 

From how many places do I need to 
play this material? Do I need to do so 

simultaneously? Are these places in the 

same facility or are they geographically 
diverse? 

How much do I want to spend? 
Answers to these questions will help 

frame the media management plan and 
other key server decisions, such as the 
choice of a unified vs. distributed video 
storage model. 

In the distributed model, media storage 

is shared among more than one machine 

and capacity is increased by adding more 
servers. All are interconnected, so ma- 
terial can be moved among them. The 
advantage is diversity and redundancy 
in the case of hardware problems, along 
with the ability to dedicate a single 
machine to a particular production 
process. Potential disadvantages include 
possible delays in moving material from 
one server to another when needed 

and the difficulties of tracking and 
storing multiple copies of the same clip. 

Multiple server systems can also make 

of the amount of storage available. All 
users have access to all objects simul- 
taneously without the need for copy or 
dub requests between machine islands. 
This reduces the complexity required 
to integrate other machines and that 
required to link servers to the newsroom 
computer system. 

Though RAID and redundant critical 
system components heavily protect all 
of the unified systems, this design still 
does not offer the same amount of 
protection as multiple independent 
servers. Another potential downside is 

cost, because some unified systems are 

significantly more expensive than their 
distributed cousins. 

Accomplishing these goals will mean 
profound changes in the newsroom, 
including a major shift in how one 
thinks about media assets. Terms such 

as "video" and "still" become merely 
semantic distinctions. Video and stills 
become objects that can be easily trans- 
ferred over wide area networks, stored 
on laptop computers and even on wire- 
less handheld devices. 

The current system of producing news 

on bits of audio and videotape has many 
flexibilities, not to mention an obviously 
dominating constituency in terms of 
rolled -out production product. In addi- 
tion, it is likely, according to what we see 

in early integration plans around the 
world, that tape will continue to be the 
short -term solution for at least a news 

organization's archives. Though an old- 
er technology, tape is hard to beat for 
sheer density of storage per unit space. 

But for daily news production, efficien- 
cies in the object- oriented media storage 

system will be too tempting to resist. 

What is a media object? 
In very general terms, an object is 

like an envelope into which you have 
dropped a videotape or maybe a photo. 
For convenience, you put a label on the 
front of the envelope describing what is 

ITN Television employs ENPS integration with Omnibus automation and Quantel video 
servers at its london headquarters. 
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STORAGE FOR NEWS._ 

inside so you do not have to open it up and 
look at it every time you want to use it. 

The nice thing about simple envelopes 
and labels is that, ignoring size, they 
all can he handled the same way. You 
can mail an envelope containing video 
as easily as you can mail an envelope 
containing a photo. The post office 
does not care. 

Similarly, a file cabinet that can hold 
photos can also store video. Within 
the context of a newsroom editorial 
system, as long as a system can handle 
an envelope (object) the system does 
not care what is inside. An object - 
oriented newsroom system can allow 
users to view, edit, move and store 
objects such as still stores, CGs, video, 
audio and automation events all in the 

same way: as files stored on a computer. 
Once a user learns how to include a 

CG in a script, they have also learned 
how to place still stores and video, too. 
These possibilities can radically trans- 
form the way a typical news organiza- 
tion does business - leading to signif- 
icant new efficiencies. 

At the heart of this transformation is 

a key enabling object technology: the 
MOS (Media Object Server) protocol, 
a common way for media and ncw' rn x nn 

systems to exchange information over 
local or wide area network links. MOS 
has been developed in a partnership 
between newsroom computer vendors 
and key suppliers of broadcast pro- 
duction equipment. 

Although now primarily in use at 
single sites, extensions of MOS will 
soon open up exciting options for news 
organizations with stations or out- 
posts across the nation and world. 
These extensions will also facilitate 
the movement of media assets from 
broadcast stations to newspaper and 
Internet content partners. 

For example, using media servers, MOS 
and the object storage model, produc- 
ers in regional news centers could send 

playlists to MOS servers hundreds of 
miles away. They could move media 
items from server to server just by 

dragging and dropping a MOS pointer 
into a script. The goal is to create a 

virtual worldwide or nationwide news- 
room that makes the best use of re- 

sources, no matter where they are. 
Moving media around transparently 

and automatically retrieving it from an 

archive - near -term or long -term - 
is more than just a technical challenge. 
From an editorial point of view, one 
must also deal with issues of sources, 

compensation and rights. Where did 
the pictures come from, and who took 
them? Will there he an extra charge 

Metadata is added to content at each stage of production, so that as video, audio. stills 
and CG are added. all pertinent information is kept in one package. 
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for using them elsewhere or again, or 
are certain stations prevented from 
using those media resources? 

Manufacturers are already working 
to address this issue by moving for- 
ward plans to convey extensive con- 
textual information - metadata - 
along with the object itself. 

In the AP newsroom model, the edi- 
torial script or assignment item from 
the planner will he the root of this 
metadata chain. The assignment edi- 
tor will create a story /planner item, 

Where did the 
pictures come from, 
and who took them? 

which will he linked to its script coun- 
terpart. As the story /script moves 
through the system, video, audio, stills 
and CG are added, each with its own 
collection of associated metadata - 
descriptive notes, durations, embar- 
goes and the like. It is all kept together, 
and will keep growing as new, "de- 
rived" versions of the story are created 
for newspapers or the Internet. 

A good way of thinking about this 
model is the menu one gets when right - 
clicking on a file in Windows, espe- 

cially in Windows 2000. What you see 

is a listing of information about that 
file, some of which you can control, 
and some of which is "read- only." The 
key point is that it is all in one place, 
and it all moves with the file wherever it 
goes, an essential requirement for man- 
aging data and media on a large scale. 

Although issues of metadata and 
workflow in a media object environment 
are somewhat distant, it is important 
to consider them as the media plan 
evolves. Regardless of what method or 
mode you choose to store your media, 
the method of storing, moving and 
retrieving it has to fit into the news 
production workflow. Without that 
human integration, the system will take 
longer to fulfill its promise of making the 

tough job of news just a little easier. 

Bill Burke is ENDS product manager, and 
Mike Palmer is broadcast technology develop- 
ment manager for the Associated Press. 
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Bringing 
the Sydney 2000 

OLYMPICS 
to 

by Steve Sullivan 

More than 12,000 rights holders and 190 
broadcast groups plan to use the Interna- 
tional Broadcast Center during the 2000 
Sydney Olympics. Photos courtesy Telstra. 

94 

It sounds like a couch potato's dream come true: Every second 

of Summer Olympics action available on a wall with more 

than 400 monitors. It's not a dream, but it's also not a place 

where you're likely to see spectators spread out on sofas. 

What is being touted as the world's largest monitor wall is 

part of the International Broadcast Center (IBC) in Sydney, 

Australia's Olympic Park. 

The IBC will be the headquarters and huh of operations for the 

event's host broadcaster, The Sydney Olympic Broadcasting Organisation 
(SOBO). SOBO is expecting more than 190 television and radio 
broadcast groups with more than 12,000 accredited rights holders to use 

the IBC during the 17 -day Summer Olympic Games. These broadcasters 
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Be careful what 
you Öu USTet GOT IT! 
Two new stereo shotguns from Audio - Technica 

Developed at the request of broadcasters 
for reasonably priced, easy to handle, 
compact M -S stereo shotguns. 

Self- contained, simple operation 
and light weight provide unequalled 
mounting versatility. 

Two internally -matrixed left /right 
stereo modes and a non -matrixed 
M -S mode are switch -selectable. 

Proven performance in demanding 
sports and field applications. 

The AT815ST and AT835ST provide 
broadcasters, videographers and 
sound recordists with two new tools 
for stereo audio acquisition. 

AT815ST AT835ST 

To get more information, just ask! Call, write or fax today. 
Or visit our Web site at www.audio- technica.com. 

audio - technica. 
i.io- Technica U.S., Inc. 1 1221 Commerce Drive, Stow, OH 44224 1 330.686.2600 1 Fax: 330.686.0719 1 E -mail: r -stuc cnrr .,ww auriin- t- chnira.nnm 
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OLYMPITo 
will be sending their signals to a world 
audience estimated near 25 billion. 

To handle the design and integration 
of the IBC, SOBO selected broadcast 

engineering firm GeneSys International 
(GSI), a wholly owned subsidiary of 
MCSi Inc. This is an unprecedented 

DVCPRO50 digital VTRs (including 
AJ -D960 slow- motion studio record- 
ers, AJ -D950 studio VTRs, AJ -D940 
slow- motion players, AJ -D95 half -rack 
size studio recorders and AJ -LT95 lap- 
top editors); Videotek test equipment 
(including VSG -204 digital sync gen- 

erators, TVM -821 digital oscilloscopes 
and TVM -710 analog scopes); and 
Clear -Corn's Matrix Plus digital inter- 
corns. In addition to the wall of 402 
monitors, almost 4000 production 
monitors are also expected to be in use. 

The facility is not all that sophisticated - 
there's just a lot of equipment in one place. 

third -consecutive Olympics IBC inte- 
gration project for GSI. The company 
provided similar services for in 1996 for 
the Summer Games in its hometown of 
Atlanta, and then again in 1998 for the 
Nagano, Japan Winter Games. 

According to GSI, the key to a suc- 

cessful IBC is to keep it simple and 
save the bells and whistles for use at 
the venues. The company's goals are to 
provide the best possible system for the 
operators and the deliver the highest 
quality picture to the viewers. 

The largest IBC to date 
For GSI, the Sydney facility is consid- 

erably larger than either of the previous 
two IBCs. The 70,000- square meter, 
$475.5 million (U.S.) facility will ac- 

commodate an average working pop- 
ulation of 6500 people. The facility 
houses studios, control operations, 
logistics, quality control and engineer- 
ing. In addition to being the operational 
nerve center, the IBC contains office 
space for SOBO administration, as well 
as retail shops and restaurants. 

In spite of the size of the installation, 
GSI engineers say the facility is not all 
that sophisticated - there's just a lot of 
equipment in one place. The equip- 
ment to be accommodated by the IBC 
includes more than 780 cameras, (in- 
cluding Panasonic's AJ- D910WA dig- 
ital field production camcorders, ÁQ- 
235W full-featured studio cameras,AQ- 
23WU handheld cameras, and Philips 
LDK 231-IS high -speed cameras); 1000 

Even under the best of circumstances, 
integration of a project of this scale is 

daunting. But the Olympics can present 
its own set of unique challenges. Chief 
among them is the fact that most of the 
equipment and racks are designed and 
engineered in separate cities, then 
transported and integrated to the re- 

mote site. In most cases, the racks had 
to be wired without the equipment, 
which was shipped from various loca- 
tions to Sydney after the racks were 

installed in the IBC in February. The 
complete installation must be fully 
tested prior to transportation because 

once it arrives on site, with more than 
a million meters of cable running 

throughout the IBC, there is no time to 
compensate for wiring errors. Once 
the Olympic torch is lit, everything 
has to work perfectly. 

Multiformat planning 
This is the first truly multiformat 

IBC. Although D -2 was offered as an 

option in Nagano, the format had very 
few takers. In Sydney, the distribution 
system is a combination of 625 SDI 
and PAL analog, with audio distribu- 
tion in either analog or embedded in 
the SDI datastream. Radio distribu- 
tion is strictly analog. 

The IBC control room, or the Trans- 
mission and Distribution Center 
(TDC), is where you find the massive 

wall of monitors. Electronics are 
housed in approximately 70 racks. An 
additional 26 racks contain the fiber 
patch panels and alarm equipment for 
Australian telecommunications firm, 
Telstra. Telstra's codecs are housed with 
the broadcast terminal equipment for 
easy access. Telstra uses a separate 
switch room for its PABX, cellular 
service equipment and other systems. 

A giant distribution center 
World broadcasters rent space in the 

IBC and receive a bundle of cables 

with video and audio feeds. Coverage 

of more than 300 events from the 15 

Olympic Park venues will be fed via 

Telstra fiber back to the IBC. The TDC 
receives 40 analog and 20 SDI feeds 

from the venues. PAL -equipped OB 

The satellite dish farm on the outskirts of Sydney channels video traffic from Australia. 
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Our experience 
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makes it simple. 
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Ask anyone and they'll tell you the same thing. 
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highest efficiency, you don't even have to 
disconnect the power or cooling water to 
replace it. Sure we're an Emmy winner for 
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Circle (139) on Fro. Info Card 

A Division of 

Communications 

& Power Industries 

301 Industrial Road 

San Carlos. CA 94070 

tel 650.592.1221 

fax 650.592.9988 

email iot@elmac.cpii.com 

www.eimac.com 

ISO 9001 Certified Made in USA 

www.americanradiohistory.com

www.americanradiohistory.com


LYM 0 PIR 
o 

units primarily produce the venue 
feeds. The exceptions are feeds from 
productions in the Super Dome and 
Stadium Australia, which is SDI with 
analog audio. The IBC is co- located 
with these two venues so the control 
room complex for its production is 

adjacent to the IBC and the feeds re- 
quire only 300 meters of 7731A coax 

On the input side - referred to in 

Australia as the contribution - there 
are also approximately 250 combined 
analog and SDI unilateral circuits 
booked for the various rights holders. 

Most of the equipment 

and racks are designed 

and engineered in 

separate cities. 

The SDI circuits arc com erted to PAL and 
the audio de- multiplexed for monitoring 
purposes only. On the transmission side, 
there are nearly 175 circuits. 

The input signals are run through 
patch panels for quality control checks, 
then sent through distribution amplifi- 

SDI 
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and Radio 
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Graphics 

Data and 
Timing Interlace 
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RIGHTS 

HOLDERS 

TRANS- 
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RADIO 
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Unilateral 

Bookable 
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-. 
CAN SYSTEM - 

Beauty Cams .- 1-." 
Main Press Commentary 

Switching 
Center 

-' 
Olympic 

INTERNATIONAL BROADCAST CENTER VENUES 
TO WORLD 

BROADCASTER 

Content flows from the various venues to the IBC, then from the IBC to the individual 
rights holders via Telstra fiber and codecs. 

ers to demarcation panels to the broad- 
casters. They then take those signals, 
do voiceovers, add their own graphics, 
and send them back to the IBC trans- 
mission area, where they are delivered 
back to the home country via whatever 
path the broadcaster has arranged. 

The use of routers is generally limited 
to monitoring only. None of the routers 
are used in the critical program paths, 
which are hardwired or patched. The 40 
distribution channels are frame synchro- 
nized by 40 Digibus systems each con- 
taining PAL -to -SDI decoding, SDI 
frame sync, audio delay and embedding 
and re- encoding into PAL. The routers are 
all multiformat, PAL, SDI and analog 
audio. They range from 64x32 to 128x32. 

The commentary circuits from the 
venues come into the IBC's Commen- 
tary Switching Center (CSC). The IBC 

As accessed by the earth station control room, satellites in the Pacific, Asian Pacific and 
Indian Ocean regions provide distribution for feeds from Olympic broadcasters. 

98 broadcastengineering.com September 2000 

matrix is a 296 -port system, most of 
it being used for four -wire switching. 
A rights holder's commentary travels 
the four -wire circuit to the CSC, then 
is passed on to the rights holder studio 
area and ultimately to the broadcast- 
er's home country. 

The IBC also houses a limited number 
of bookable edit suites and a format - 
conversion room. 

The world's largest staging event 
For GSI, the Sydney games began 

months ago. Planning began as soon as 
the Nagano Winter Games concluded 
two years ago. It shipped wire racks over 
in February to begin installation and 
wiring. Third -party equipment is in- 
stalled and then starting a month the 
games commence, everything is turned 
on for a 30 -day burn -in period to 
make sure all the bugs are out of the 
system. For the duration of the games, 
GSI has an eight -person maintenance 
staff on -site 20 hours each day. As soon 
as the last broadcaster signs off from 
Sydney, everything comes out and is 

returned to its supplier. 
Like many of the athletes participating 

in the games, as soon as the torch burns 
out in Sydney, GSI will begin preparing 
for the next Olympics. GSI will take 
what it learned in Sydney and incorpo- 
rate that into its bid for the 2002 
Winter Games in Salt Lake City. 

Steve Sullivan is co- founder of the Advanced 
Interactive Media Group, LLC. 

The author would like to thank Ed Matthews, 
La Vaughn Thompson, Pat Matthews, Sean 
Matthews, David Priester of GSI; Christian 
Mitchell of MCSi; and Melissa Fleming of 
SOBO for their help on this article. 
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LV 58368 (with Dolby Digital 5.1 Display Shown) 

Leader designed, developed and engineer 
amplitude to display precise sound image 

Accepts 5.1 Dolby system as 
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After decades of producing analog 
TVs, set manufacturers are experts 

at refining their products. With the 

arrival of digital television (DTV), they 
are faced with an enormous technology 
shift as well as a tight timeframe to 
cost- effectively deliver new sets. 

Digital television technology can pro- 
vide consumers with enhanced audio/ 
visual entertainment. To meet these 

requirements, video may be encoded in a 

variety of sizes, frame rates and aspect 
ratios. Sound can vary from simple 
stereo to six channels. Data can also 
be included to enhance the experience. 

DTV can be described as either SDTV 
or HDTV. SDTV is equivalent to today's 
NTSC with a 4:3 or 16:9 aspect ratio 
and up to 300,000 picture elements, 

while HDTV provides a 16:9 aspect ratio 
and up to 2 million picture elements. 
DTV hardware must accommodate high- 

speed digital data as well as sensitive 

Solving 

DTI/ 
C hip 

Puzzle 
BY DAVE CRATE AND DAVE PIVIN 

analog signals. Software must interact 
with new standards such as MPEG -2, 
Dolby Digital, closed- captioning, 
conditional access and program guides. 

To aid the DTV transition, TV mak- 
ers need a system -level solution, a 

combination of chips and software - 
a small module, with a simple inter- 
face, that can be inserted into the 

existing analog TV chassis. Placed 

between the tuner and the display elec- 

tronics, it would provide sound and 
picture from the incoming digital sig- 

nal. It's practically as simple as the TV 
makers just putting the module in ex- 
isting TVs and selling them as DTVs. 

Fundamental changes 
With the introduction of the ATSC 

DTV standard and an FCC mandate that 
the major markets begin transmitting DTV, 

more than 100 cities have DTV service. 

Unfortunately, the number of sets capable 
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of viewing these broadcasts is minis- 
cule compared to the 20 million new 
analog sets sold each year. To date, most 

of the DTV sets sold are expensive, on 
average over $4000. These sets are 

focused on the HD applications that 
require a dramatically more expensive 

display than is found in most living rooms 

today. As a result, there is a demand for 
an alternative to these high -priced sets. 

Another factor in this transition is 

the broadcaster's desire to simply take 
the NTSC content and repeat it on the 

DTV channels. Digitally produced 
content can be dramatically better than 
what is broadcast over analog TV today. 

The challenge 
Implementing DTV has turned out to 

he a real challenge for TV designers, 
manufacturers and broadcasters. Besides 

the fact that they have had to wait while 
standards were solidified, there is 
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considerable new technology involved. 
Also, as with any new technology, the 
dynamics of economies -of -scale are not 
apparent. Established, cost -reduced so- 

lutions do not exist, making the price 

point of digital television prohibitive for 
most consumers. Market dynamics beg 

for a low -cost alternative to get DTV off 
the ground, a solution that allows the 

TV OEM to hit the price point driving 
volume. The ideal solution would have 

a small premium over an analog TV: 

under $1000 and probably under $500 

before the average consumer will buy 
one. The solution must rely on the op- 

portunity to leverage years of invest- 

ment in refining the standard analog 
display, combined with an inexpensive 

modular add -in to create a hybrid re- 

ceiver capable of presenting all analog 
NTSC and digital ATSC broadcasts. 

One solution that could accelerate the 
implementation of digital TV is a mod- 
ule that can be inserted into a conven- 
tional TV chassis to take the IF output 
signal from the tuner and convert it into 
video and audio signals that can be 

The module is designed to use the same 

tuner, which is possible as long as certain 

minimum electrical requirements are met 

by the tuner, such as band -matching, 

phase noise and other common criteria. 

The decoded video connects directly 

requirement varies with the input sig- 

nal strength, a weaker signal requiring 
more gain to provide a constant level 

at the ADC sampling gates. The TV's 
tuner must provide 0dB to 30dB of 
gain prior to the module. 

To aid the DTV transition, 

TV makers need a system -level solution. 

into the video drivers, which may now 
alternate between the standard NTSC 
video and the digital video signal, 
whether that is composite, component 
or S- video. 

The M -DTV module 
The overall architecture of the M -DTV 

module (see Figure 1) consists of four 
main sections: the ATSC receiver (VSB 

demodulator and FEC), the legacy con- 
verter (Transport demux and MPEG 
decoder for ATSC -to -NTSC conver- 
sions), digital audio and the system 

processor, which oversees the system 

The ATSC -to -NTSC converter consists 

of the MCT4000, memory, DACs and 
amplifiers. The chip receives the MPEG 
transport stream from the receiver sec- 

tion and parses it to glean video, audio 
and program data. The video data is 

decoded and simultaneously down - 
converted from any of the 18 ATSC 

formats to NTSC. The three video DACs 
then convert the 10 -bit data to generate 

one of the several available video formats: 

composite, S- video, RGB or YPbPr. 

The system processor is a Motorola 
MPC850 PowerPC, which controls the 

interplay of the three other sections and 

processes the input from the 

host TV. 
Nullog 
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M -DTV module includes an ATSC receiver, a legacy converter , digital audio and a system processor 
to oversee the system. 

handled by the existing display elec- 

tronics and sound system. This can be 

done because the average analog chas- 

sis is capable of higher picture quality if 
the source is digital video. 

This solution's requirements were 

crafted to minimize the impact on the 

TV OEM and designed to keep the 

interface simple and follow the signal 
conventions of an analog TV chassis. 

The host TV controls the module and 

receives status through either a two -wire 

serial or 12C port. This makes control of 
the module a matter of using an existing 
or easily implemented two -wire channel 

driven by the host TV's microcontroller. 

and the interaction of its components. 
The ATSC receiver section is comprised 

of an IF strip that includes three gain 
stages (one variable) interspersed with 
two SAW filters and a high -speed ADC, 
which then directly feeds the MCT2100 
demodulator chip with 10 -bit digital 
samples of the input. IF- to- baseband 

downconversion is not directly performed. 

The ADC undersamples the IF signals, 

and the MCT2100 has the ability to 
discern the baseband signal from the 

undersampling aliases. The IF strip has 

an overall gain of approximately 10dB 

to 50dB that is controlled by the AGC 
signal from the MCT2100. The gain 
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Minimizing the impact on 

the TV OEM 

Tv OEMs are accus- 
tomed to building on last 

year's model. They are fa- 
miliar with taking a known 
platform and making rela- 

tively small modifications 
to improve performance 
and provide additional fea- 

tures. With a modular ap- 

proach to DTV reception, 
this methodology is large- 

ly preserved, requiring only the assim- 

ilation of a larger tuner device into the 

chassis while preserving the primary 
circuit board, power supply, display 
electronics and overall internal archi- 
tecture of the set. This approach min- 
imizes the TV OEM's investment in 

the new technology, while reusing an- 

alog chassis designs and preserving 

that investment. 

Dave Pivin is product portfolio manager for 
Motorola Semiconductor Product Sector En- 
tertaiment Solutions Division, and Dave Crate 
is on the technical staff of the Motorola DTV 
operations in Chandler, AZ. 

www.americanradiohistory.com

www.americanradiohistory.com


 

Remember, your digital signal is only as strong as its weakest link. 

at vac 
v`St a 33 

Sta 

,i Don't fall for the idea that any old BNC will work for your 

DTV signal. Use the only true 75 Ohm BNCs on the market 

specifically designed for DTV applications - 
ADC BNCs. They're capable of outstanding electrical performance 

up to 3 GHz. They're equipped with positive locking center conductors and 

precision molded insulators to eliminate impedance mismatch. They're ZBER 

Certified. And they're only available from the people who have DTV ()) %hYr 

down to a science. ADC. CERTIFIED 

To learn more about ADC BNCs, call 1- 800 -726 -4266 in North America, or 

(952) 946 -3000 worldwide. Or visit www.adc.com /broadcast. 

Circle (143) on Free Info Card 

The Broadband Company 

www.americanradiohistory.com

www.americanradiohistory.com


y_- 
24FPS 
V ideo 

24FPS 
Tmecode 

Feld 
Sequence Ft I, l I , 

. 

f I. I I. I t 1:' I I 1.^ I t I. I t {_ 11IF2 

Pulldown A , . l' . 
30FPS 

Tlmecotle o I On 

r.. 

^ 1111= lal /al WI 
24FP5 

Tlmeco0u (iF ® 
Fbltl 

Sequence F1 F1 
I I I 

I I t F2 

Pulltlown A 

30FPS 
Tlmecode 10 tt 12 I ., L, o n IS I 

One Complete S. p, luonr 

Ortgglnel 
24FP5 ide 

- - 
Ceti" 

24FPS 
Timecode 16 

e SeqFleltl uenr Fl F2 F1 F:' I1 1. V I, I I{.' Ft , Ftll,' FI F.' Ft F:' ItlFl 
Pullào, 

3OFP'-. 
TiTOa 20 

Figure 2. 24p to 60i pulldown chart 

9, 
24FP , tan WI 

1111 

24FPS 
Tlmecode 0° . . 

Sequenc 
Frame 

F1 I F2 

60P 
Pulltlown 

A ®.. 
60FPS 

Timecode OD O 0'. 03 04 05 , +, I t I I I t t Ie ..t . t', ®® t 9, 
Field 

Sequenc Fl F2 Fl F2 F1 F2 r 

( Pultlown A f' t. . ® _ 
N! 30FPS 

T imecode 00 
I' 

02 03 . 
222 

I(15 06 07 

' r i r e Complete Sequence One Co npinte . Segue, 

Orl I 

241iPS 
wtleo 

_ - `--- 
24FPS 

' Tlmacode 08 09 

Freme 
Sequa Fl F2 FI F2 F3 E 

fido 
PulWOwn B . I - I v 

¡ T60F óde 
ZO 21 25 26 27 24 29 

Ftl 
c Seqlelue - 

Fl 
292e 

Fa F1 F2 Ft F2 Fl F2 Fl F2 
I t 

601 
Pulltlown A B ® 
Ti30FPS mecotle 11 to 

..11 

One Complete ti, : . . One Complete Sequence 

z.i?IV;: 
Vttler 

ell WM Ilail Will Rail. 
24FP', 

Timecp0 . . .. . 

Frame 
F Sequence t I 

- 

6 Pulltlown I r I , t. ' . 

Tlecóde 4(I .I t.' 43 44 45 ..r, I. t.' .t, .(r .t .. ...t 4 ,ei 'rl .n .,' 
Fleld F t Sequence I I I F2 Fl F2 I I 1 ,' f t F:' F, F2 

Pul6ldown B 

3oFPS 
TlmecrrI. . 21 21 ' 23 . . . . 2i 

7, 0 Completo SOg'Inrule ". I ,,,lote Seet'Irni . 

Figure 3. 24p to 60p pulldown chart 

104 broadcastengineering.com Sc'plembel2000 

CONTINUED FROM PAGE 64 

route signals to appropriate destinations. 

Caveats aside, producing a project in 
1920x1080, 24p is certainly in the best 

interest of the content owner as it adds 
value in the form of flexibility in deliv- 
ery. Even recording back to film will 
yield excellent quality. Although the 

technology is barely a year old, the 
pieces needed to build a 24p facility 
are available and more solutions are 

arriving all the time. 

Terry Brown is chief engineer for LaserPaci fic, 
Hollywood, CA. 

2:3 pulldown 
2:3 pulldown, or as it is more com- 

monly known, "3:2" pulldown, indicates 

a pattern by which 24 progressive 

(film) frames per second are mapped 

into 60 fields per second. There are four 

progressive frames to every 10 fields. 

This sequence is broken into four frame - 

to-field groupings normally labeled 

A," "B" "C" and "D." At one time in 

the early 19805 the A" frame was a 

three -field sequence starting with Feld 

1 followed by a two -field sequence 

starting with field 2. Hence the name 

3:2 pulldown. Today, an A" frame is 

described as a two -field sequence 

beginning on Feld 1. Figure 2 shows the 

pulldown sequence for a one -second 

interval. Notice that for every source 

frame there is either a two- or three - 

field sequence, starting on either a field 

1 or field 2. The A," "B," "C" and "D" 
frames indicate where the original 

progressive frames fall in the 60 -field 

sequence. There are two places in the 

sequence where a video frame will have 

information from two progressive film 

frames. One is the "B to C" transition 
and the other is the "C to D." It should 

also be noted that it is custom and 

practice to map timecode numbers to 

pulldown frames. An A" frame is 

normally mapped to a frame 00 time - 

code with a modulo 5 sequence for 30 

frame code and modulo 4 sequence 

for 24. Figure 2 shows the relation- 

ship of the 24 and 30 frame codes as 

they relate to the pulldown sequence. 

In the case of a 60p -frame system, 

Figure 3 shows a similar relationship. 

Notice there are only A" and "B" 
pulldown frames. 
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New Products & 

Applied Technology 

Telex's BTR -800 wireless intercom system 
BY RALPH STRADER 

Wireless intercoms have been a 

broadcast staple for more than 
25 years, but the systems in use today 
bear little resemblance to their prede- 
cessors. The first systems employed 
separate beltpacks for the transmitter 
and the receiver and were awkward to 
use, a drawback in broadcast produc- 
tion environments requiring mobility 
and ease of use. As wireless technology 
has evolved, systems have been de- 

signed that meet the real -life needs of 
the working broadcast professional. 

Perhaps the biggest benefit of wireless 
intercoms is they allow users to "cut 
the cable" of hard -wired partyline 
systems and move about freely with- 
in the system's operational range. A 
wireless intercom is a partyline inter- 
com system, and good quality systems 

can be seamlessly attached to existing 
hard -wired communications systems 

commonly used in broadcast facilities. 
Quality wireless intercoms offer a 

distinct advantage over traditional 
two -way radios in that they offer a 

more natural full -duplex operation. 
This enables all users on the system to 
speak and hear other users simulta- 
neously without "covering" other 
users' transmissions. 

The demands of modern broadcast 
productions make the full -duplex 
operation of wireless intercom sys- 

tems an absolute necessity for stage 

managers, lighting and audio techni- 
cians, or any professional who has to 
deal with the breakneck speed and 
complexity of television productions. 

The spread of digital television and 
the ever -increasing number of wire- 
less users have made it more difficult 
to find channels for wireless inter- 
coms in the available frequency spec- 

trum. The spectrum has gotten a lot 
smaller, especially considering the 
re- allocation of four channels for 

public safety use and the upcoming re- 

allocation of UHF TV channels 60 
through 69. Broadcast professionals 
have to consider such factors as the 
compatibility of frequencies with each 

other, as well as how to best avoid 
interference with local TV transmitters. 

Unlike wireless microphones that 

incorporate a superior design with 
high -quality filtering to withstand 
the rigors of an overcrowded frequen- 
cy spectrum, but it must also offer an 

ergonomically designed user inter- 
face that allows ease of frequency 
selection and operation. End users 

must experience the same ease of 

Wireless intercoms have been a broadcast 

staple for more than 25 years, but the systems 

in use today bear little resemblance to their 
predecessors. 

operate only in one direction, wireless 
intercoms have more specific 
frequency spectrum requirements 
because of the relationship between 
the transmitter and receiver frequen- 
cies. Each intercom (if it is to be full - 
duplex) must have at least one system 
transmitter frequency that broadcasts 
to all beltpacks and one receiver 
frequency for each individual beltpack 
in the system. For a four -beltpack 
system (known as a four -up), this 
means a minimum of five frequencies. 

Each beltpack must have a receiver 
set to the base transmit frequency and 
a transmitter set to its own unique 
receiver in the base. Due to a phe- 
nomenon called desensing, these two 
frequencies must have a fairly large 
frequency separation, typically at 
least 12MHz for UHF systems, or the 
transmitter will interfere with the 
receiver's operation. 

The answer to the frequency problem 
is to utilize a digitally- synthesized, 
frequency -agile system. That may 
sound simple enough in theory but, in 
reality, designing such a product is a 

different matter. It must not only 

operation they get from their existing 
two -wire beltpacks. 

To date, the chief limitation to most 
wireless intercoms (other than find- 
ing available spectrum) has been that 
they are inherently one channel in 
nature while the most common hard- 
wired intercom system from RTS 
(used in virtually all TV broadcast 
trucks and facilities) is two- channel 
by nature. Two -channel operation 
allows users to switch easily from one 
intercom channel to another. This 
allows a stage manager, for instance, 
to communicate with the producer 
and then switch over to the director 
circuit as necessary. Two -channel 
operation has become the hard -wired 
industry standard, and users who 
have increasingly relied on wireless 
intercoms must be able to employ 
that technology in wireless form with- 
out having to deal with huge racks 
full of equipment. 

Wireless intercom systems that can 

operate in high RF environments must 
not only offer interference- resistant 
operation, but must utilize design 
techniques that will not interfere with 
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other wireless equipment like wire- 
less microphones and IFBs. Also, one 
key to a wireless intercom's success- 
ful operation and coexistence with 
DTV will be its ability to avoid 
strong, local TV stations, as well as 

associated with wireless communica- 
tions gear. 

Future wireless intercoms will need 
to provide users with frequency agili- 
ty, high -end filtering, RF power man- 
agement, ease of use, two -channel 

Perhaps the biggest benefit of wireless 

intercoms is they allow users to "cut the cable" 

of hard -wired partyline systems and move about 

freely within the system's operational range. 

coordinate multiple frequencies. This 
holds true whether the system is VHF 
or UHF, fixed- frequency, frequency- 
agile or synthesized. Utilizing the 
minimum power necessary is abso- 
lutely critical if wireless intercoms 
are to coexist with other low -power 
wireless equipment. The utilization of 
intelligent systems that reduce belt - 
pack transmitter power levels as they 
get closer to the base station can great- 
ly decrease the harmful interference 

operation, extended battery life, a 

small, lightweight beltpack and a user 
interface that allows operational and 
frequency parameters to be easily set 
and checked without the use of exter- 
nal equipment such as a laptop com- 
puter or special interface box. 

The Telex BTR -800 system offers 
these features. It is able to draw on 
Telex's long history in the development 
of innovative wireless intercoms. For 
example, the Telex BTR500/600 

wireless intercoms were designed to 
resist interference from broadband 
systems and are targeted toward fixed 
installations with high RF environ- 
ments. The majority of the BTR - 
800's applications will be targeted 
toward the high -end television broad- 
cast entertainment industry. Among 
the key benefits of the BTR -800 are 
UHF frequency agility, two- channel 
operation, a smaller beltpack, 1RU 
base station, reliable audio routing 
and, always important, a low cost. 

As wireless intercom applications 
for broadcast professionals contin- 
ue to grow more complex and chal- 
lenging, the need for products that 
can meet these challenges will also 
grow accordingly. The Telex 
BTR -800 is just the latest example 
of this trend. 

For more information on Telex's 
BTR -800, circle (450) on Free Info 
Card. 

Ralph St rader is director of broadcast prod- 
ucts for Telex Communications. 

i 

DIGITIAL UPGRADES TOMORROW? ANALOG NEEDS NOW? 

CAN YOUR STL EXPAND WITH THEM? 
DIGITAL TRANSMITTER 

Introducing the New 

STarLinkTM Series 

STUDIO 

STL /TSL /ICR 
Full analog now 

Full digital tomorrow 
Half & half anytime 

ANALOG 

BEAUTY SHOT TRAFFIC CAM 

BAILSBroadcast 
Microwave 

wwwwww Services, Inc. 

P.O. Box 84630 San Diego, CA 92138 -4630 
http: / /www.hms- inc.com email: sales@ bms- inc.com 
Fax: 858.560.1637 Phone: 858.560.8601 800.669.9667 

Circle (147) on Free Into Card 

1 08 broadeastengineering.com September 2000 
www.americanradiohistory.com

www.americanradiohistory.com


LA TV transmitter ngineer Matt Stevenson used to work late, very late. 

His station then fitt d EEV IOTs supplied by Marconi Applied Technologies. 

Now Matt gets to sl p and his family has a life. 

EEV IOTs have aire dy achieved millions of trouble free operational hours. 

Marconï s new high power plug -in IOTs mean that Matt will need to 

spend less time on ite. 

Analog and Digital 

See us at IBC - stand St's 1.455 & 8.161 

1 niivailed Support Long Litc I High Reliability 

Marau i Applied! Technologies I www.marconitech.com 

US: Tel 1 800 342 5338 Fax (914) 5925148 Email info @eevinc.com 

UK /RoW: Tel 441245 493493 Fax 44 245 492492 Email info @eev.com 

arconi. 
This could he your finest hour: 

www.americanradiohistory.com

www.americanradiohistory.com


Applied Technology 

ViaCast IP multicasting: The answer to broadband content delivery 
BY DOUGLAS MEDINA 

For years, conventional television 
signals have been broadcast via satel- 

lite. For example, networks broadcast 
programming to cable headends and 
network affiliates around the country for 
delivery to home. Now the same is 

happening to media -rich Internet content 
such as video, voice, audio and data. The 
Internet is becoming a true broadcast 
medium. Using satellite IP multicasting 
technology, Internet content is being 
broadcast to Internet headends in order to 
bring content closer to the end user for 
a richer, more TV -like Internet experience. 
Traditional broadcasterscan benefit from 
Internet -oriented technology for applica- 
tions ranging from digital ad insertion o 

convergence of data with conventional 
programming, often called enhanced TV. 

How many times have you watched a 

streaming video on the Web and en- 

countered a jittery screen moving slow- 
er than the audio? Usually, the poor 
quality of the images is a result of 
overburdened terrestrially -based Inter- 
net backbones. An additional problem 
is point -to -point transmissions, in which 
servers and Internet connections are 

overtaxed because content providers 
must constantly resend broadband con- 
tent to every requesting user. 

Before Web surfers can get a TV- quality 
experience on the PC, service providers 
have to get more broadband content to 
users. The existing terrestrial infra- 
structure is too narrow to let more 
than a trickle of data through. That's 
the problem. But where do companies 
turn to find a solution? 

The answer is broadband networking 
technology, Internet Protocol (IP) encap- 

sulation and multicasting of broadband 
content. In multicasting, IP encapsulation 

is used to package the broadband content 
for transmission via satellite so that 
sophisticated content can be created one 

time and beamed simultaneously to mul- 
tiple users. Media -rich content that would 
normally clog terrestrial lines, only allow- 
ing a fractional amount to actually leak 

through, is now delivered at high speeds 

via satellite to the edge of the Internet. 

IP multicasting technology solutions 
Regardless of the underlying infra- 

structure, IP multicasting works by 

sending data from one point to mul- 
tiple points. Data can be transmitted 
via satellite, cable, terrestrial wire- 
less or other land -based networks. 
Encapsulating and compressing the 
data reduces its overall size and the 
amount of bandwidth needed. Unlike 

multicasting, Williams -Vyvx received 
advertisements from its customers, 
manually cut tapes from a master 
tape, and then distributed the tapes to 
the individual TV stations. Although the 

initial quality of the video was excel- 

lent, the viability of these tapes was 

short term. The boxing and shipping 
of the tapes was also very expensive. 
Williams -Vyvx identified IP multi - 
casting satellite technology as a better 
solution for distributing broadcast - 
quality TV commercials. 

IP multicasting works by sending data from one 

point to multiple points. 

point -to -point transmission, multicast- 
ing allows a packet to be sent from 
one location to numerous locations 
simultaneously, resulting in cost -ef- 
fective and efficient delivery. 

The use of a DVB -based IP multicast 
satellite solution enhances the multi- 
media IP broadcast by bypassing the 
choked terrestrial Internet backbones. 
Through powerful media streaming 
servers, together with a broadband 
satellite receiver, the content is brought 
closer to end users in order to dramat- 
ically improve their Web experience. 

By embracing the IP and DVB stan- 
dards, content providers, ISPs and other 
groups can deliver broadband content 
such as broadcast -quality audio and 
video. As such, the standards have 

become the de facto high -speed data 
transmission technology, which is 

already at work in the broadcast 
environment. For example, Williams - 
Vyvx uses IP multicasting for its digital 
ad insertion broadcast clients. 

Digital ad insertion via satellite 
Williams -Vyvx provides digitized 

commercials from advertising agencies 

to over 700 TV stations in almost every 
media market in the U.S. Prior to IP 
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So Williams -Vyvx changed the format 
of the video advertisements to digital 
and created a better method of 
transmission. Next, Williams -Vyvx 
installed a receiver and satellite up- 
link device at its headquarters in 
Oklahoma, as well as a receiver and 
downlink at the numerous TV stations 
receiving the content. Williams -Vyvx 
chose ViaCast's Forte DVB IP Gateway 
and IP- COMPANION satellite router 
for their end -to-end solution. Combined, 
the two make for a comprehensive 
end -to-end broadband solution. Further- 

more, their embedded network appli- 
ance designs offer reliability and simple 

provisioning of broadband content 
delivery. Using IP multicasting to 
transmit and receive video advertise- 
ments, TV stations can now store the 
content in digital form, significantly 
improving its shelf life. 

The Forte "carrier class" Gateway 
was the right choice for providing 
media -rich broadband IP content 
streams from the Williams -Vyvx satel- 

lite uplink facility to the numerous 
TV stations. The Forte's multiprotocol 
encapsulation (MPE) solution deliv- 
ered IP data directly for output to the IP- 

COMPANION receiver over satellite, at 
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speeds of up to 45Mb /s. The Gateway's 
fully embedded (non -NT- based) oper- 

ating system allowed changes in quality 
of service and service type in real time, 
without the service outages incurred in 

rebooting an NT -class machine. This 
embedded design eliminated common 
problems such as blue screen lock -ups 

The DVB standard for simultaneous 
data broadcast to different locations 
allows high quality digital ad insertion 

to take place in real time with a better 
video image. The MPE technology was 

used for both the encoding and trans- 
mission of the video by Williams - 
Vyyx, and by the TV stations to receive 

Satellites are becoming the most efficient way 

to pass broadcast -quality content - making 

the Internet a true broadcast medium. 

and incompatible application software 
often associated with NT -based gate- 
way and receiver products generally 
available in the marketplace today. 

The IP- COMPANION satellite router 
works by receiving satellite signals and 

outputting IP data via an Ethernet I O/ 

1 OOBase -T interface to a desktop, LAN 
or Internet headend. In addition, for ease 

of management, the IP- COMPAN- 
ION can be controlled remotely from 
the Web and supports full SNMP and 
HTTP management capabilities. 

and decode the content. Implementing 
the solution on both the encoding and 
receiving ends allowed Williams - 
Vyvx to leverage its full bandwidth. 
In fact, because the company had use of 
a full satellite transponder, the transmis- 

sion could reach speeds of up to 45Mb/s. 

The future of IP multicasting: 
Internet and interactivity 

Down the road, program originators 
will benefit from IP multicasting. 
Broadband content can be encapsulated 

as IP at the origination end and transmit- 
ted via satellite to broadcast networks, 
cable headends or ISPs domestically 
and internationally. At the headend, 

the content can he stored on caching 
servers. Replicating websites and fore- 
going terrestrial hops that delay ac- 

cess allows Web surfers to experience 
a faster Internet. 

This revolution is underway now. 
Industry analysts expect the content 
distribution and caching industry to 
reach $2.2 billion by 2002. 

Although IP multicasting solutions are 

available to address broadband content 
delivery problems today, the technol- 
ogy is evolving rapidly. No company 
currently uses all of their bandwidth 
capabilities. Satellites are becoming 
the most efficient way to pass broad- 
cast- quality content - making the 
Internet a true broadcast medium. 

For more hrformation on ViaCast's 
IP multicasting solutions, circle (454) 
on Free Info Card. 

Douglas Medina is nice president of market- 
ing J,r l'iaCast Networks. He can be reached 
Ma e-mail at dmedinaCrriacasling.crit. 
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Figure 1. In multicasting applications. data is transferred from the Forte gateway to the IP- COMPANION via satellite and output 
as IP data via an Ethernet 10 /100BaseT interface to a desktop. LAN or Internet headend. 
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Applied Technology 

Transmission line: The do's and don'ts of proper installation 
BY WILLIAM BROOKS AND BOB LEONARD 

Will you be one of those whose 
DTV antenna and rigid line run 

must go in at the height of DTV crunch 
time? You may be forced to utilize a 

second -tier crew. Even if you've been 

fortunate in booking a top installation 
service, remember that they will be 

under heavy time pressure and possibly 
nearing exhaustion. 

To protect yourself, you should un- 

derstand the basics of proper rigid 
transmission line layout, installation 
and maintenance so that you can su- 

pervise and inspect your new RF system 

properly. This article will fill you in on 
what you need to know. 

Proper layout for the run 

Rigid transmission lines expand sig- 
nificantly when power is applied. To 
prevent buckling, they must be suspend- 

ed from spring -type hangers. When 
the long vertical run expands, a bending 
moment will be applied to the hori- 
zontal run that can fracture the miter 
welds on the bottom elbow unless the 

horizontal run is also able to move 
freely. To avoid this overstress, lay 
out a minimum length for the hori- 
zontal run relative to the vertical run 
(as shown in Table 1) and insist on 

averaging just under 20 feet. In either 
case, pre- ordered variable lengths or 
field cut sections will probably be 

needed to make everything fit. Field 
cuts are preferable because they are 

Even if you've been fortunate in booking 

a top installation service, remember that 

they will be under heavy time pressure and 

possibly nearing exhaustion. 

reinforced elbows throughout. 
Placement of the bottom elbow is 

also critical to avoid interfering with 
any tower members. Figure a differ- 
ential expansion of 1/2-inch per 100 ft 
between the copper of the line and the 
steel of the tower, over a temperature 
range of -25°F ( -32 °C) to +125°F 
( +52 "C), based on the ambient tem- 
perature. The minimum number of 
elbows needed is 

Recommended Minimum Length of Horizontal Run, feet 

Vertical 
Run, feet 

Rigid Line Size 

4- 1/16" /8" 7- 3/16" 8- 3/16" 

100 15 20 20 20 

500 35 40 40 40 

1000 40 50 55 60 

1500 50 60 60 70 

2000 60 70 75 80 

Table 1. To avoid fracturing the miter welds on the bottom 
elbow, lay out the horizontal run to the recommended minimum 
length relative to the vertical run as shown in this table. 

Horizontal 
Run. feet 

Minimum Distance to Lowest Vertical Spring Hanger 

vs. Length of Horizontal Run, feet 

Rigid Line Size 

4-1/16" 6 -1/8' 7 -3/16" 8- 3/16" 

20 6 9 10 12 

40 B 11 14 
S.C."; 

15 

60 9 13 16 17 

80 9 14 18 19 

100 10 16 19 21 

Table 2. To allow the lower portion of the vertical run enough 
flexibility to absorb thermal movement from the horizontal run, 
the minimum distance from the horizontal run to the lowest 
vertical spring hanger should be selected from this table. 
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usually four: three 
at the top and one 
at the bottom. In 

today's world of 
crowded towers, 
ix or even eight 

rl bows seem to be 

the norm. But el- 
bows add cost and 
installation time 
and do nothing to 
improve signal 
quality. A top - 
down installation 
may help you 
avoid large elbow 
complexes. 

Standard rigid 
line comes in sec- 

tions 20 feet long, 
and special 
broadband line 
comes in sections 

of variable length 

measured and made on the spot. 
Variable lengths result in a delay in 
installation while the factory makes 
them up and delivers them. 

Installation sequence 
Installation may begin at either the 

top or bottom of the tower. The upper- 
most vertical section is attached with 
rigid hangers and the vertical pieces 

below it with spring hangers. When 
starting installation at the bottom of 
the tower, temporary rigid hangers 
are used on the first vertical line 
section installed and removed after 
the permanent rigid hanger(s) has 

been installed on the top vertical line 
section to avoid damage to the line. 

Follow manufacturer's instructions 
as to orientation of the line sections 
during installation. 

Hanger considerations 
Standard hanger spacing is every 

10 feet. The minimum distance from 
the horizontal run to the lowest verti- 
cal spring hanger depends on the 
length of the horizontal run. Follow 
the spacing given in Table 2. 

Make sure the crew aligns all hang- 
ers properly so that free travel is 

maintained and the line will be 

straight. Verify that the installers are 

using torque wrenches to torque the 
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Let the Summer Games begin. 
The 2000 Summer Games is incorporating a wide range of broadcasting technology. 
The broadcast is being carried via nearly six million feet of Belden audio, video, and 
data cable. We're proud of our record of achievement at major sports 
and broadcast venues around the world. And with our expertise in 

digital cabling technology we're proud to be at the leading edge of 
the next generation of broadcasting. 

After all. we've been in training for nearly 100 years. 1-800-BELDEN-4 

Circle (151) on Free Info Card 

Belden provided the vast 
majority of cables for audio, 

video, and data at more than 
120 sites broadcasting the 
Summer Games reaching 

over a billion people around 
the world. To find out 

more about how 
Belden wired the Games, 

contact us today or visit our 
website and download 

our Application Report. 

www.belden.corrVproducts/apprep.htm 
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hardware. (You'll also need torque 
wrenches to tighten the flange bolts 
on the line itself.) 

Vertical spring hangers require ad- 
justment of their spring tensions to 
match the weight they are supporting 
(proportional to line length), com- 
pensated for ambient temperature at 
installation. This is done by stretch- 
ing the spring(s) for each hanger to a 

preset length and setting by tighten- 
ing one or more hose clamps around 
the line. Since there is considerable 
variation between different sizes and 
brands of line, make sure the crew 
consults the manufacturer's installation 
instructions for your exact material. 

A lateral brace must be installed at 
the bottom of the vertical run to 
restrict lateral movement while per- 
mitting free travel vertically and hori- 
zontally. The sections of the horizontal 
run are hung from three -point suspen- 
sion hangers every 10 feet. These 
hangers have springs that permit the 
horizontal run to dip when the verti- 
cal run expands. Finally, the rigid 
line should be double wrapped where 
it passes through the wall feed -through 
to form a watertight seal, and the 
feed -through halves should he caulked 
all around the edge. 

In an effective rigid line installation, the 
minimum length of a horizontal run of 
rigid transmission line (shown above) 
and the minimum distance to the lowest 
vertical spring hanger must be carefully 
calculated to compensate for expan- 
sion and contraction in the vertical and 
horizontal runs. 

Hoisting and connecting 
If any section of your line is dented, 

bent, has had welds or is wet inside, 
don't install it. (A good policy is to 
order only transmission line compo- 
nents that are l00 percent pressure 
tested at the factory.) Discard any 
damaged O -rings that you see. 

Make sure the crew removes all 
burrs from field -cut sections, on both 
inner and outer conductors. Watch 
that flanges are soldered on carefully. 

nitrogen or dry air. Pressurize it im- 
mediately, without exceeding the pres- 

sure rating of any component, and 
monitor carefully for leaks 24 hours 
later. Correct any leaks found. 

Perform all electrical tests at once. 

Start by attaching a tuned test adapter 
to a predetermined break point and 
an additional adapter for a tuned 
termination load at the end of the run 
under test. With a vector network 
analyzer, do a sweep test across the 

Don't let the riggers leave until you pressurize 

the line, verify that it holds pressure, obtain 

acceptable electrical test results and 

complete antenna tuning. 

Never hoist coupled sections of line. 
The flange welds aren't designed to 
withstand such stress. Watch to be 

sure the crew doesn't force sections 
together. If something doesn't fit, stop 
the installation to check for correct 
hanger alignment, etc. Make sure 
every O -ring is fully seated in its 
groove before tightening. 

Tightening the flange bolts properly 
is troublesome but necessary. Don't let 

the crew get lazy here or try to cut 
corners to save time. Bolts should be 

snugged alternately, as near to 180 

degrees apart as possible (exactly 
180 degrees for an even number of 
bolts) and tightened to the manufac- 
turer's specified torque using the same 

alternate sequence. Be sure not to 
exceed the manufacturer's torque 
specifications. 

Most importantly, don't let the riggers 

leave until you pressurize the line, 
verify that it holds pressure, obtain 
acceptable electrical test results and 
complete antenna tuning. 

Testing 
When installation is complete, the 

rigid line system must be purged to 
ensure dryness, using nitrogen bot- 
tles or other pressurization methods 
such as an automatic membrane dehy- 
drator or an automatic membrane 
nitrogen generator. Purge the line 
with a minimum of three volumes of 
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channel using the frequency domain to 
show overall return loss/VSWR. Next, 
transform to the time domain to reveal 

impedance mismatches in the line 
causing high VSWR, such as a split or 
bent inner conductor. Use a broader 
frequency range (±25MHz equal to 
four TV channels) in the time domain to 
magnify the flange connections and 
highlight any poor joints. Once each 

run has been optimized separately, the 
full run should be tweaked to obtain 
the most favorable performance. Finally, 

verify that the line is holding pressure 

and apply power. 

Inner conductor issues 
If using rigid line with sliding con- 

tacts (including watchband spring 
line), record the need to replace the 
bullets every seven years. If using 
bellows -type line, no replacement is 

required since the bullets do not slide. 
That's it. You can now look forward 

to years of successful broadcasting. 

For more information on Andrew 
Corp's transmission line, circle (45.3) 

on Free Info Card. 

William Brooks is a product specialist in 
broadcast products and Bob Leonard is a 
former product line manager of broadcast 
transmission line products for Andreu' Corp. 
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HDTV. HEAD FOR IT! . 

OConnor. The Perfect Support 

For HDTV Applications. 

For decades, the award winning 

OConnor name has set the world 

standard for high quality camera 

support products. And now, with the 

advancements into high definition television 

broadcasting, OConnor's Ultimate 2060 fluid 

head and 55L tripod meet the needs and 

challenges of this exciting medium. This 

system offers perfect counterbalance, 

extremely smooth pan and tilt, long lens 

stability, and easy high /low adjustments. 

OConnor has the ultimate camera support 

system for you. Visit our web site for more 

information and the dealer nearest you. 

System 2060 -2 includes: Ultimate 2060 Fluid head, 

she ing OConnor plat form, i5omm base, tiedown, dual 

to .-scopic handles, 55L aluminum two stage tripod 
wit', mid -level spreader. The 2060 Fluid head with 

55, tripod offers the best in camera support for 
HD IV Production from the field to the studios. 

0'c 0ii1ii 40f¡" 
YOUR BEST MOVE. 

(714) 979-3993 
Fax (7111) 957.8138 

E -mail: sales @ocon.com 
www.ocon.com 

A Division Of Autocue, Inc. 
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Applied Technology 

Tektronix's AVDC100: Lip -sync error correction 
BY TOM TUCKER 

Broadcasters today have a variety 
of issues to deal with, all of which 

require a great deal of their time and 

consideration. However, in an era where 

the cost of coming in behind a compet- 
itor can be huge, being first to market 
with a quality product is critical. 

That's where maintaining the audio - 
to -video timing relationship of a televi- 

sion production can be so important 
and one of the biggest challenges to 
delivering a quality viewing experience 

to the customer. 
Even in the "all- digital" facility, 

analog and digital often coexist in a 

hybrid arrangement requiring some 

level of sepa- 

rate video 
and audio 
signal pro- 
cessing. 
Routing con- 
siderations 
are also in- 
volved that, 
if not proper- 
ly accom- 
plished, can 

result in a 

mismatch of the video and audio 
timing. Timing variations in the net- 

work and video processing delays 
can be another source of lip -sync 
errors in programming generated out- 
side of the broadcast facility and then 
later backhauled to the studio for 
final editing and distribution. 

A new solution to the problem of 
monitoring and correcting lip -sync 
errors caused by factors outside of the 
broadcast plant is now available from 
Tektronix with the AVDC100 audio -to- 
video delay monitor and correction 
product. The AVDC100 is a totally 
new concept in controlling lip -sync 

errors. Imagine if, at the point of 
program creation, a time reference 
representing the program audio could 
be embedded in the live video signal. 
This embedded audio reference would 
then provide a permanent reference 

for later retiming of the audio and 
video signals in the event lip -sync 
errors developed during distribution 
of the program. This is exactly what 

digital bits, to encode extremely low - 
level ID information. This pattern 
embedded within a video signal creates 

an identification mark that's invisible 

Even in the "all- digital" facility, analog and 

digital often coexist in a hybrid arrangement 

requiring some level of separate video and 

audio signal processing. 

the Tektronix AVDC100 accomplish- 
es with the use of digital video water - 

marking technology. 

Tektronix's AVDC100 uses digi- 
tal watermarking technology to 
correct audio -to -video delay in- 
troduced during distribution of 
content. 

Digital watermarking 
Digital watermarking is a 

well -known buzzword for a 

technology that is most 
often associated with the 
identification and copyright 
protection of intellectual 
property on the Internet. Orig- 
inally developed in the mid - 
90s to protect still images, it 
is now being applied to oth- 

er digital media including web 
music, DVD and digital television 
broadcasts. Basic digital watermark- 
ing technology uses an arrangement of 
low -level patterns, representing 

to the viewer but easily decoded by 

the copyright owner for positive proof 
of ownership. The AVDC100 uses dig- 
ital watermarking technology to record 

the desired audio -to -video timing re- 

lationship by encoding the program 
video signal with an audio reference 

code derived from the audio pro- 
gram's natural envelope signature. 
At any point downstream another 
AVDC100 can decode the digital 
watermark from the program video 
and recover the audio timing refer- 

ence for comparison to the program 
audio signal. Time shifts between the 

watermarked audio timing reference 

and the original audio signal indicate 
lip -sync error. The system measures 

the lip -sync error and uses the measure- 

ment to control an internal audio delay 

u ra. ENO 

LP Sync Erra 

Figure 1. Two AVDC100s utilized together to monitor and correct lip -sync in remote 
production. One system operates in encoder mode in a remote production truck. 
and the other is installed in the studio in decode and lip -sync correct mode. 
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From original screenplay 

t 

Wks-ñ;", 

Bring home the vibrant color, rich details, and texture of film 

with the Spirit DataCine Film Scanner from Philips. Take film 

transfers to new levels with high definition and standard definition, 

4:3 or 16:9 display formats, image composition control, and pure 

digital output. To learn more, call us toll free at 1- 800 -962 -4287 or 

visit our web site at www.broadcast.philips.com 

PHILIPS 

Ldbeiw 
IIW, Ife lM Gam, n.iWM1k,m don gram ilk-o amllh- I) Circle (4) on Free Info Card 
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NE X T G E N E R A T 1 O N 

We have an awful lot of DVCPRO in the field and we're getting 
great reports. Our many stations are very happy with their deploy- 
ment of DVCPRO for news and programming. The picture quality is 

great and it has improved our broadcasts. 

Sinclair and Panasonic have been doing business for many years now. 
We have always had a great relationship, and have never been disappointed. 
Panasonic has always stood 100% behind their products and go above and 
beyond to support us. 

Our cost of operation is much better with DVCPRO, 
reducing our overall cost 
of operations. This is 

particularly noteworthy DEL PARKS 
where we have replaced 
Betacam products. 

VICE PRESIDENT, ENGINEERING & 
OPERATIONS, SINCLAIR BROADCASTING 

We have 18 months of experience with an extensive amount of 
DVCPRO equipment, some 60 camcorders, 250 decks. The cost of ownership 
has been very reasonable. A DVCPRO tape costs $20, but we get 350 passes! 
We're very pleased. 

We have had substantially better results than we expected. 
In head life, the spec is 1,500 hours, but we are getting 4,000 hours 
plus of use; the tape life is fantastic. 

I'd give Panasonic an "A." On the whole, Panasonic provides a 

quick turnaround and is very responsive to design issues. They're 
experienced in coping with the real world. 

KEITH BLAND 

f 

4 
SENIOR VICE PRESIDENT, 
TECHNOLOGY, BENEDEK BROADCASTING 

7 

,'111;'Il'i''lli<i'i';'lll2'lll'1!!ill;;'ll i 
For more information on the latest DVCPRO products, call: 1- 800 -528 -8601 
(Upon request enter product code 3) 
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T E L E X 1 S 1 0 \ a \ D V I D E O 

-4, 4- 

I just returned from shooting in one of the dustiest environments in 

America, the South Dakota Badlands. My DVCPRO camcorder worked great. I haven't 

lost a shooting day in the two years I've been using DVCPRO, that says it all. 

I travel around the globe shooting documentaries. No matter where I am 

in the world, I call Panasonic and they straighten everything out. 

Shooting with a lighter camcorder and the format's "shirt- pocket -sized" tapes 

provides me with many benefits. A lighter weight camcorder allows me to do more 

things in one day. if you do it all yourself, and I do, you can be more productive 

and creative. 

JON ALPERT NINE -TIME EMMY AWARD -WINNING 
CAMERAMAN AND REPORTER 

Two years ago, KOLD, Tucson, AZ, served as our test bed for DVCPRO. Arizona 

is a very hot and dusty place. DVCPRO has meet the challenge at KOLD and at our 

other stations, and has proven extremely reliable. DVCPRO has been very reliable at 

Raycom with no signs of major failure. No news is good news here. 

Panasonic has responded quickly every time we've called. They have gotten right on top 

of the few issues we've had. Panasonic is very responsive to our questions, doing all you could ask. 

To us, value is the combination of product cost and its cost to operate. DVCPRO 

has been superb. We're very 
pleased with the original cost 

and the cost of maintenance and 

repair. DVCPRO is properly 
priced. We didn't have surprises 

like with competitive products. We originally evaluated warranty costs, product cost, spare 

parts costs, everything, and Panasonic met and continues to meet our requirements. 

DAVE POLBON VICE PRESIDENT, 
TECHNOLOGY, RAYCOM MEDIA 

Panasonic 
Broadcast & Digital Systems Company 

www.panasonic.com /pbds 
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