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How Do You Handle 
DTV Surround Sound 

and TV Stereo 
at the SAME TIME? 

with CON E FINGER! 
I/1/htton 

Circle (101) on Roo Into Cord 

The TV -1000 Live Television Audio Console 
from WHEATSTONE CORPORATION. 

With 5.1 + 2 Surround Sound. 

600 Industrial Drive, New Bern, North Carolina 28562 
tel 252-638-7000/fax 252-637-1285/salesawheatstone.com 
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Running digital and analog can be tough. 
Good thing there's geeks like us. 

Sure, some broadcasters call us industry geeks. Others call us industry experts. But 

its all the same to us. Because when it comes to the chaos of adding digital while 

maintaining a profitable analog operation, we're the geeks you need. Harris is the 

most experienced, most reliable choice for analog and digital operation. We've 

delivered more DTV transmitters, encoders and support equipment than any of our 

competitors, with expertise that has built a reputation for reliability. 

A reputation that carries over to our systems integration work, whether you're adding 

DTV capabilities or building from the ground up. So when analog and digital collide, 

call us. Because whether we're experts or geeks, we're still Harris. And we can help. 

1- 800 -4- HARRIS ext.3032 www.harris.com /communications 
Circle (104) on Free Into Card 

next level solutions 

WIRELESS 

BROADCAST 

GOVERNMENT 

NETWORK SUPPORT 
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D V C P R O 2 5 M b p s 

'-f S. 

Panasonic YSePRV 

O V C P R O 50 5 0 M b p s 

O V C P R O P R O G R E S S I V E 

weer 

Digital HD Video Cassette Recorder A,. 

Could you imagine using a `em that lets you shoot with the 

economy of standard definition today, yet plays hack programs 

in HDTV tomorrow? We bet you can! 

Panasonic offers an entire range of DVCPRO camcorders... from the 

AJ- PD900WA for shooting 480 Progressive for documentaries to the 

AJ- D910WA DVCPRO 50 for field production... from the AJ -D810A 

2/3" DVCPRO for news to the AJ -D2I5 for weddings and events. 

Whichever Panasonic DVCI'RO camcorder you shoot with, you're 

building a digital program archive on a compact 1/4" cassette for 

later HDTV transmission. Panasonic's new DVCPRO HD studio VTR 

is capable of playing back any 525 line resolution DVCPRO cassette 

with either 1035i, 1080i or 720p HDTV resolution video output. 

Now, with a clear way to protect your financial investment in digital, 

WHAT ARE YOU WAITING FOR? 

it W W. PANAS ON S C CON /lAOAOCA ST 

For more information on DVCPRO, DVCPRO 50 or 
DVCPRO P products, phone 1- 800 -528 -8601 Panasonic (enter product code 2) 
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The most complete broadcast enterprise -wide solution is Louth. 

andate for seamless and scalable automation _ Its why were constantly adding to ar, already comprehensive menu of broad-ids! 

lutions. Like GMT." our Global Media Transfer solution that captures the capabilities of video and networking technologies to get 

is exactly where you need it. Or, our DTV Manager." an innovative tool to effectively manage your DR/ needs through the entire 

tr, be a key 

Come taste for yourself. Visit .loufh.com 
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ON THE COVER: With increasingly 
complex live production challenges, 
Grass Valley's new Kalypso Video 
Production Center can integrate rout- 
ers. effects and video servers. such 
as the Profile XP Media Platform. 
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Valley Group. 
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Questions? Contact: 
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jim saladin@intertec.com 
913/967 -1905 fax 
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FREEZE FRAME 
A look at the technology that shaped this industry. 

Do you remember? 
The year 1988 ended with 
news of new UHF tube 
technology being implented 
at several stations. Name the 
technology and at least one 

station that was using it as of 

December, 1988. 
Send your answer to 

brad_dick@intertec.com 
Correct entries will a 

Broadcast Engineering 
T -shirt. 
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Waiting for HD 
Have you ever seen Samuel Beckett's play Waiting for Godot? The play revolves around two 
characters, Vladimir and Estragon, who spend their lives waiting for something that never 

comes. They think they're waiting for Godot - to them it's just a guy - to arrive. These two laughable 
and despondent, characters alternate between excitement that Godot is coming and disappointment 
that he may never show up. At the play's end, they're still waiting. Are you one of the hundreds of 
stations still waiting for HDTV to show up - or worse, betting your future that it never will? 

The implementation of HDTV is proving far more difficult and politically controversial than many 
of us thought. As our research shows (see page 16), a third of the commercial TV stations have yet 
to even apply for a DTV construction permit. How's that for noncommittal? 

Some stations apparently believe that the FCC's deadline isn't 
going to hold. Managers and engineers I've talked with say that the 
Commission can't make the schedule stick. These stations continue 
to wait, believing that the deadlines are too optimistic and will be 

extended. 
Also, many believe the COFDM controversy has further added 

to the likelihood that DTV will be delayed. People remember the 
format battle between Beta and VHS. Station managers and 
engineers don't want their facilities to be casualties of a similar 
war. 

Finally, CEMA and the set makers, once vocal proponents of HD, 
have been strangely silent this year with regard to promoting HD. 
On the other hand, ABC and CBS have just started to promote their 
HD activities. In my view, if anything's going to make HD take off 
it's sports, and ABC's Monday Night Football could certainly turn 
the tide. But is that enough? 

I recently asked some industry leaders how they see this situation 
playing out. The consensus was that DTV is going to happen with or without broadcasters. If stations 
don't build for DTV, cable and satellite will. Those I talked with didn't see an extension coming from 
the FCC. The Commission simply isn't going to allow stations to delay the process. If stations don't 
build, they're going to be out of business. 

A venture capitalist recently summed it up this way. Some stations will continue to wait on DTV, 
hoping they can do what they've always done, play commercials and bill clients. "They're goners," 
he says. For these stations, he suggests they just sell now, and that there'll be plenty of folks like him 
who'll be willing to buy those channels and build new facilities. "I'll take every megahertz of 
spectrum I can get my hands on," he says. Clearly, where some stations see objection, he sees 

opportunity. 
So, as some broadcasters wait for Godot, the DTV clock continues to tick. Be careful though. Playing 

a waiting game could be a fatal mistake. 

Brad Dick, editor 

Send comments to: 
direct: brad_dick @compuserve.com 
website: www.broadcastengineering.com 
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/Je've Expanded Our Universe.., 

The imaginy Series Of Digital Video & Audio Interfaces 

Expanding Horizons Agi., 

NBC 

PBS Public Broadcasting Service 

WFLD FOX -32 

WTOG -TV 

WOOD TV 

MTI /The Image Group 

Behaviour Communications Inc. 

Optimus 

Charlex Inc. 

TVA 

KNTV Inc. 

Europe,an Broadcasting 

\MMd Magic Media Cam 

r 
I Fuji TCC vi i i le s dil N etuirorl 

Korean ßroadtastin 

Dekabo 

Expanding Your Choices,.. 

i0 Total Simplicity 
16 independent modules in a Symphonie frame 

i0 Total Integration & Modularity 
Install any video and /or audio module 
in ony Symphonie slot 

Total Br 
Oyer 40 video & audio interfaces to choose from 

/O Benchmc 
Down in evaluation after evaluation 

io Field Proven 
Overffteen thousand units sold 

/0 Easy To Manage 
Advanced management and control 

Expanding Our Product Line,. 

Symphonie Frame' imaging Modules 
Modular 4RU frame 

Mix up to 16 video /audio modules 

Built -in reference distribution 

Built -in serial port remote control / Hot- swappable redundant power supplies 

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

v Digital video /audio 
encoders, decoders, mmerters, DAs 

/ Logo Generators 

MLX/DEMUXs 

/ Frame Synchronizers 

Tel. 514.333.1712 
Fax. 514.333.9828 
St- Laurent,(Oc) 
Canada 

Míraricea 
Miranda Technologies inc. 
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If you think the new Kalypso Video Production (enter' is just another switcher, take another look. 

Kalypso is a feature rich, integrated video production center that gives you unprecedented levels of keying 

and compositing power with two new features available exclusively from the Grass Valley Group. 

first, 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. 

Then there's 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 

www.americanradiohistory.com
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THE KALYPSO VIDEO PRODUCTION CENTER ._ 

WILL HAVE You DOING A DOUBLETAKE. 

DOUSLETAKE SECONDARY COMPOSITING 

Divide the fear keyers to each of 'Calypso's 

leer HIE. between two separate background 

trensitiens for double the power 

t o m any combination of M /Es. Making it easy for you to add a secondary client to your live productions. 

With a built -in DVE and run-time device control for Profile? SMS 1000 routers, VTßs and other external 

d vices, 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. 

Take a longer look at DoubleTake and all the other 

ffatures of Kalypso. Visit www.grassvalleygroup.com. 

o call toll -free, I 800 -835 -8433, extension 9946. 
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GRASS VALLEY GROUP 
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Ancillary audio 
Dear Mr. Robin, 
After reading your article on ancillary 

audio data in the May issue of Broad- 
cast Engineering magazine, I have sev- 
eral questions. 

The original audio /video data has a 
specific lip -sync relationship. How does 
this translate into the embedded audio 
data within the SDV signal? 

In Figure 3, the audio data packet is 

shown consisting of 19 words with an 
ancillary data space of 268 words. If 
there are eight total AES /EBU channels 
that can be contained in this space, then 
this gives a total of 152 words - leav- 
ing a spare capacity for future data. Are 
there any plans to use this space? 

Finally, on p. 46 you mention that 
subsequent horizontal blanking inter- 
vals will accommodate frame l of datas- 
treams 1 and 2, etc. I assume that the 
VANC area does not contain any AES/ 
EBU multiplexed data. Is this correct? 

I look forward to hearing from you. 
Regards, 

14 

DAVI) HARGREAVES 

FREELANCE PROJECT MANAGER / 
SYSTEMS ENGINEER 

ENGLAND 

Michael Robin responds: 
You raise some interesting questions. 
Audio embedders include a delay of 

the video signal to match the audio 
signal delay, which is introduced by 
the formatting of the AES/EBU datas- 
tream into embed- 
ded audio packets. 
A similar video de- 
lay is used in the 
de- embedder. No 
lip -sync problems 
occur in the embed/ 
de -embed process. 
It has to be realized 
that audio embed- 
ding works best as a signal distribution 
(not production) process. De- embed- 
ding the audio for additional video 
and/or audio processing is not recom- 
mended as it will generate lip -sync 
problems that are usually unpredict- 
able and difficult to correct. 

The combined VANC and HANC 
available data space is of the order of 
55Mb /s in the 525/60 scanning stan- 
dard and 57Mb /s in the 625/50 scan- 
ning standard. Given that one AES/ 
EBU datastream (two audio channels) 
equals 3.072Mb/s, it means that eight 
AES /EBU datastreams (16 audio chan- 
nels) equal to 24.576Mb/s. Embed- 
ding this datastream into a 55Mb /s 

datastream leaves an unused available 
data space of about 30Mb /s for other 
possible uses. 

The choice of the type of data to be 
inserted in the blanking interval is left 
to the user. The only constraint, other 
than the presence of an eight -word 
header and a one -word check sum for 
each ancillary data packet, is that the 
ancillary data inserted in the HANC 
data space does not exceed 255 data 
words. 

The sole requirement is for the de- 
coder to correctly identify the embed- 
ded data. There are unfortunate occa- 
sions where one manufacturer's de- 
embedder is incompatible with that of 
another manufacturer. The decision 
on the nature of the embedded ancil- 

Broadcast Engineering October 1999 

lary data is left to the user. The most 
popular use is audio embedding, but 
other types of signals, such as timecode 
and EDH as well as future user and 
control data, can be carried in addition 
to or instead of the audio information. 

Finally, the SMPTE standards specify 
that the ancillary audio data be embed- 
ded in the HANC data space with an 
accuracy of 10 bits per sample. The 
VANC data space can accept only eight 
bits per sample in order to match older 
equipment manufactured before the 
standards existed. This is one of the 
reasons why digital audio data are not 
embedded in the VANC. 

I hope I have answered your queries. 

This month's T -shirt 
winners: 

Last month's question on digital tape 
formats created lots of interest. Here's a 
partial list of winners: 

Gary Blievernicht, Michigan State 
University (Congratulations on the most 
complete answer received.) 

Henry Rue 
John Tonti 
Carlton David, Johnson -Davis 

Broadcasting 
John Krebs 
Phil Hejtmanek, WTVS -TV 
Dan Large 
Alan Smith, All Occasion Video 

Have you won your Broadcast Engi- 
neering T- shirt? See page 8 for this 
month's Freezeframe question. Correct 
entries receive a "digital" Broadcast 
Engineering T- shirt. 

Wanted_ Technical 
Writers 

Contact Brad Dick, 
Editor. 

913 -967 -1737 
brad dick @intertec.com 
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Looking for Sapphires, Opals and other 
MPEG-2 gems? We have the map. 

Just follow us. Our MPEG -2 products offer unmatched quality and flexibility. They're available as complete 
system solutions or single key products. Plus our ̀ open solutions" approach means that we can satisfy all of your 
ATSC MPEG -2 needs. We look at MPEG "bits" as broadcasters' bucks. And no one uses them more efficiently 
than THOMCAST. 

Introducing ATSC MPEG -2 products from THOMCAST. 
Opal - IP to MPEG gateway. ATSC- and DVB- compliant data broadcasting solution. 
Award -winning product bridges the Internet and DTV. Powered by OpenMux. 
Pearl - ATSC PSIP manager is compatible with transport streams from any 
ATSC -compliant encoder. 
Sapphire - MPEG stream servers are ATSC and DVB compliant. Single and multiple 
program transport streams. Time delay option. Versatile and user friendly. 
Amber - MPEG stream processors including remultiplexers with PSI, PSIP and 
SI table management. It even supports scrambling to protect your treasure. 
Amethyst - Automated transport stream redundancy switch. If it's 
important, back it up. 
Turquoise - Interface adapters that connect the world. SMPTE 310M, 
DVB -PI ASI, M2S, DVB -PI SPI (LVDS and ECL) formats. 

Together with the new standard in performance from DiviCom:" 
High definition and standard definition ATSC encoding systems from DiviCom. 

A truly open, flexible solution. Fewer bits for better pictures. 

Don't go in circles looking for MPEG -2 products. Contact Thomcast Communications, Inc. 
at 104 Feeding Hills Road, Southwick, MA 01077, Tel: (413)569 -0116, 

Fax: (413)569 -0679 or Web: www.THOMCASTcom.com. 

Opal 
Iwo -Tune 

Ál499 
Award Winner 

TH©MCAST 
llnr (hair oro 

ComafAt CDS Comwavie 
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3 DIVICOM 

AlrarO Winer 
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DTV deadline looms 
BY LARRY BLOOMFIELD 

Probably the most pressing date on 
the "things to do" calendar in the 

world of television broadcasting is 

Nov. 1. 

This is not just another date on the 
calendar; it is a significant milestone 
on which several important events will 
be observed in the FCC's DTV transi- 
tion schedule. This is the end of the 
second phase for commercial stations 
affiliated with the four largest net- 
works in the top 30 markets to be on 
the air with their digital signals - 120 
stations in total. This is also the dead- 
line for the remainder of commercial 
stations, approximately 1109, to ap- 
ply for a DTV transmitter system con- 
struction permit. 

Network affiliates in the nation's elev- 
enth through thirtieth markets, must be 

on the air with digital transmitter sys- 

tems or have a confirmed extension by 
Nov. 1. Of the nearly 80 engineering 
managers contacted who are members 
of this second wave group, most are 

either on the air or will he by the dead- 

line. But not everyone will make it. About 
14 percent reported they are not ready 

and cited equipment delays, tower work/ 
relocation problems and even some local 
regulatory issues as major factors in their 
tardiness. Additionally, several instances 

Another instance causing serious de- 

lays in some markets are when local 
governments try to impose local restric- 
tions, as is the case in the Denver market. 
(See BE September 1999, p. 14.) 

Other instances of bureaucratic delays 

Many engineering managers have little 
expectation of doing much more than passing on 

network feeds in whatever flavor they are 

received. 

of FAA inconsistencies were mentioned. 
The FAA has certain ceiling criterion 

that must be observed in the erection of 
structures, which includes towers of any 
kind. The ceiling criterion excludes ex- 
isting buildings and does not accommo- 
date the FCC's timetable. John Morgan, 
the FCC's assistant chief engineer for 
video, said the FCC and the FAA do not 
coordinate many of their efforts. 

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

Video servers high on the buy list 
Video servers are used for both SD and HD applications. 

50% 
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include San Diego. KGTV is one of the 

stations with transmitter facilities on 
Mount Soladad, near the posh communi- 
ty of La Jolla, north of metropolitan San 

Diego. The station needed a special power 
transformer, which was available from a 

transmitter manufacturer. The transformer 
is part of a larger, UL-certified unit. How- 
ever, a local building inspector insisted on 

UL certification of the individual device 

even though he knew nothing about its 

role nor was he qualified to make such an 

assessment. KGTV, at considerable ex- 

pense, had the unit certified. This instance 

of local governmental bureaucracy is typ- 
ical of several stories uncovered in re- 

searching this report. 
The Fox affiliate in San Diego makes for 

an interesting situation in the overall plan 
of things. Although their studios are locat- 
ed in the U.S., the transmitter, operating 
on MSC channel 6, is situated on a hill 
just south of the U.S./Mexico border. 
XETV does not have to comply with the 
U.S. DTV migration schedule. Even so, 

Bob Taylor, vice president and chief finan- 
cial officer, said the station is making every 

effort to voluntarily comply and should 
be on the air with XETV -DT on or shortly 
after the U.S. Nov. 1 deadline. 

Construction issues can also cause de- 

lays. "Biggest of the problems, in and 

www.americanradiohistory.com
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Perfect 
ups and 

downs ... 

9V84bV12. T 

ance despite the 

...of electronic reporting. 

Compact digital cameras have 

become hugely popular. They 

are fast, light and highly 

versatile. But do they ensure a 

smooth take? How do you 

prevent vibration? What about 

fast panning? Special 

applications? Or shooting in 

dreadful weather conditions? 

You'll find that Sachtler provides 

the support you never had 

before for a digital camera. 

And including all the things you 

Circle (106) on Free into Card 

expect from Sachtler: fluid 

damping in five steps, touch and 

go for speedy changes of 

location, and highly sensitive 

counterbalance also in five 

steps. 

You need to use a heavy lens? 

Or a lighting system? DV 8 and 

DV 12 have a carrying capacity 

of up to 10 kg /22 lb and 12 kg/26 lb. 

Even fast panning won't spoil 

your report. 

DV 8. DV 12. Because you have 

so much to report. 

sachtler 
corporation of america 

55, North Main Street, Freeport NY 11520 

Phone -. 15161867.4%0 

Fax 15161623 6844 

www.sachtler.de 
3316, West Victory Blvd., Burbank. CA. 91505 

Phone. (818) 845 4446 

Every scene is seen better 

with a Sachtler. 
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around the Gulf Coast and Florida, are 

tower issues," says Frank Torbert, chief 
engineer at WKMG -TV in Orlando, Fla. 

"My biggest challenge is to overcome 
building a new tower. I believe Orange 
County, Fla., has probably the most re- 

strictive ordinances in the country when it 
comes to tower structures. I don't believe 

any of the stations in our market will meet 

the Nov. 1 deadline," Torbert said. 

Stations face the additional hurdle of 
construction times and delays, Tobert 
said. "Tower companies are quoting no 
less than 300 -day schedules to be up and 
running. Zoning issues must be dealt 
with," he said. "Once the towers are 

delivered, with construction time and 
the unforeseen, the project could extend 
to well beyond a year; maybe to nearly 
18 months." 

The FCC's schedule requires 120 sta- 

tions to be on the air by Nov. 1. Not to 
be forgotten are the unaffiliated stations 
who have voluntarily leaped ahead of 
the overall schedule and braved the dig- 
ital television waters. The hype out of 
Washington, D.C., is that these 120 sta- 

tions in the top 30 markets will reach 

nearly 80 percent of the viewing public. 
At face value, that figure appears overly 
optimistic. Seventy percent of the view- 
ing public currently receives signals 
through cable; however, many cable com- 
panies are unprepared or unable to carry 

digital signals. 

Currently, there are fewer than 100 

digital stations on the air. However, after 
interviews with many of the engineering 
managers in these top 30 markets, that 
number will be close to the target by 

Nov. 1. For those who can't make the 
deadline, for whatever reason, waivers 
or extensions must be filed. 

What will you transmit? 
When asked, many engineering man- 

agers have little expectation of doing 
much more than passing on network 
feeds in whatever flavor they are re- 

ceived, standard definition, high defini- 
tion - 720p or 1080i. Locally originated 
material will be upconverted for broad- 
cast. Few engineering managers contact- 
ed were anticipating multichannel trans- 
mission in the near future. 

ABC and Fox are fairly locked into 
720p, and CBS and NBC have chosen 
the 1080i route. With the exception of 
Fox, each network plans some regu- 
larly scheduled HD programming with 
"specials" added for spice. 

Compared with the first 10 markets, 
the network- affiliated stations in the next 
20 markets, must be on by Nov. 1. 

Applications for their construction per- 

mits were due in at the FCC back on 
Aug. 3, 1998. 

There area number of stations through- 

Construction to be Requested an extension/ 
Market On Air completed by Nov. 1 faces regulatory delays 

Houston KHOU KRIV . KPRC . KTRK 

Seattle- Tacoma KOMO , KING KCPO . KSTW 

Cleveland WEWS. WO1O, WJW, WKYC 

Minneapolis -St. Paul 

Tampa - St. Petersburg 

KSTP, WCCO, KARE 

WFTS, WTSP, WTVT, WFLA 

WFTC, 

Miami - Fort Lauderdale WPLG, WFOR, WSVN. WTVJ 

Phoenix KNXV. KPHO, KSAZ, KPNX 

Denver KMGH KCNC, KDVR. KUSA 

Pittsburgh WTAE KDKA. WPXI WPGH 

Sacramento KOVR, KTXL. KCRA KXTV 

St. Louis KMOC , KTVI, KSDK KDNL 

Orlando WFTV , WESH WKMG , WOFL 

Baltimore WMAR, WJZ.WBAL WBBF 

Portland KATU KOIN, KGW KPDX 

Indianapolis WISH, WTHR WRTV, WXIN 

San Diego KGTV , KFMB . KNSD XETV 

Hartford - New Haven WTNH WTIC, WVIT WFSB 

Charlotte, SC WBTV WSOC. WCCB, WCNC 

Raleigh - Durham WRAL WTVD, WNCN . WFLF 

Cincinnati WLWT WCPO. WKRC, WXIX 

Table 1. Network affiliates in the eleventh through thirtieth markets are required to begin 
broadcasting digital by Nov. 1. While few currently offer digital transmissions, approxi- 
mately 120 stations across the U.S. are expected to be offering DTV by November. 
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out the 211 markets that do not have to 
be on the air with a digital signal until 
May 1, 2002. Some of those have volun- 
tarily stepped into the digital arena. There 
should be no less than 120 stations in 

dual operation by November even with 
those who have filed extensions. 

Surprisingly, there are a few full -power 
commercial NTSC stations that do not 
have to follow the FCC's transition sched- 

ule. The earliest these stations would 
have to make the change to digital would 
be by the 2006 cut -off date. The FCC's 
Morgan explained that new NTSC sta- 

tions granted construction permit or li- 
cense on or after the adoption of the 

Fifth Report and Order on April 3, 

1997, have not been granted a second 

channel for digital use. The FCC was not 
able to provide the exact number of 
these stations as the number fluctuates 
from week to week as new stations come 
on line and CPs are granted. 

For more than 700 full -power com- 
mercial television stations who have not 
filed anything relating to DTV to date, 
there probably aren't many valid rea- 

sons to be in that position. Everything 
needed is available on the Internet on the 
FCC's website at www.fcc.gov. 

Lauren Colby, an attorney in Freder- 

ick, MD, who practices communication 
law before the FCC, said, "The possible 
problems are not worth the hassle of not 
filing on time if the station wishes to stay 
in the television broadcast business. 

"The Communications Act, part 309 is 

rather clear on what will happen to 
channel allocations that are not properly 
maintained or sought after," Colby said. 

"Things that are spelled out in the Act 
are rather inflexible such as: `A televi- 
sion broadcast license that authorizes 
analog television service may not be 

renewed to authorize such service for a 

period that extends beyond December 

31, 2006.' With respect to the FCC rules, 
however, extensions and waivers can be 

requested providing they don't go he- 

yond the limits of the Act." 
The bottom line is this: file. Those 

stations with valid reasons for not filing 
on time should submit their applica- 
tions, then ask for an extension. The 
people responsible for getting the DTV 
license filed at these stations should at 
least file the Checklist, which consists of 
pages 17, 18 and 19 of FCC form 301, 
dated May 1999. Go with the best infor- 
mation you have at the time of filing 
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"The enormous return on investment 
($3.3 million) has proven the value and performance intrinsic to JVC's 

design of DIGITAL -S" -FOX Television " JVC's KY -D29 camera and 

BR -D40 dockable recorder are a winning combination for pic- 

ture quality- whether shooting a Major League Baseball game or a TV 

commercial " -Andrew Bicknell, Director of Engineering, IGVWS -TV, 

Houston, TX "DIGITAL -S is a well- documented performer with 

proven ability to scale up from standard televi- 

sion formats to high definition "- Thomas A. Schenck, 

General Manager, WRAZ -TV, Raleigh, NC 

ely, has one video tape format inspired so many words. 

"Our experience with DIGI IAL -S has fa exceeded our 
expectatiolls_-in both quality and reliability " -Denis J. Roche, 

Vice President of Engineering and Operations, EABC -TV, Fort Lee, NJ 

"The dura ZlZ,ty of our DIGITA -S recorders is 

un n'i a to ed . One of our recorders has over 

10,000 hours on the original heads-unbelievable!- 
-Ted Small. Director of Engineering, KFXK -TV, Longview - Tyler, IX 

"DIGITAL -S is an incredible tool in today's competitive age" - 
Robert Baker, Chief Engineer, TCI Media Services, Monterey Bads CA 

"We purchased DIGITAL -S because it is perfectly 
suited to meet the future demands of DTV" -Matt Tuter, 

Station Ma fie, KFTL -TV Oakland CA "The picture 
ua Zty of DIGITAL -S rival the most expensive 

dtgital Syste»1S -Ken Tofanelli, Chief Engineer, WEEK -TV, Peoria, IL 5 
"DIGITAL -S provided us with an easy upgrade path and 

has allowed us to achieve extremely high quality digital video at an 

affordable price " -Robert Sclafani, President, Multi Image 

Group, Boca Raton, FL 

DIG ITAL-S 
'.GpRCNFNr 
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Jvc. 
DIGITAL BROADCAST 

SYSTEMS GROUP 

www.digital -s.com 

I -800 -JVC -5825 
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TeraLogic introduces 
STB chip 

eraLogic has developed a chip which 
may make it possible to have afford- 

able digital television in time for this 
year's Christmas shopping season. 

The Janus chip will take any of the 18 

ATSC formats and deliver 
the menu -driven selected 
output, in the format se- 

lected, to a PC screen. By 

using the appropriate aux- 
iliary output on the back 
plane, the unit is also able 
to deliver both a bitstream 
or video to a digital -ready 
TV set in any of the ATSC 
formats or downconvert 
the material so it can be 

viewed on an NTSC set. In 
addition to a PC, TeraLog- 
ic has demonstrated the 

What makes this technology of partic- 
ular interest and possible use to broad- 
cast engineers is that this device makes 
for an inexpensive means of monitoring 
the output of a digital transmitter plant. 
Although watching HDTV on a PC 

may seem like television heresy to some; 
it could have an application in control 
room environments where space is lim- 

Software, Microsoft Corp., NDS, 
NVIDIA Corp., Philips Semiconduc- 
tors, Ravisent, S3 Inc., Santa Barbara 
Software and Videon. 

TeraLogic's partners hope to have a 

set -top box available by next year and a 

PC card for Windows 98 by Christmas. 
TeraLogic has also demonstrated the 

Janus's on -chip line doubler and video 
scaler, which they used to 
show how they can upcon- 
vert native NTSC video 
streams to a HD video for- 
mat. Native NTSC (such as 

cable TV) displays 150,000 
pixels per frame. The Janus 
chip can deliver the more 
than two million pixels 
available in a 1920x1080 
interlaced picture. Most 
display devices, including a 

PC are only capable of dis- 
playing about half that 
number. In addition to qual- 

ity digital pictures, TeraLogic's chip will 
permit users to utilize any data broadcast 
applications that may be accompanying 
the program material. 
For more information visit 

www.TeraLogic- inc.com 

Teralogic's Janus chip is capable of converting 18 ATSC formats for 
viewing with a set -top box or on a PC screen. The chip also contains a 
line doubler and video scaler that can upconvert NTSC video to HD 
formats. 

output of its device into both a Sony 
projection system and a Pioneer thin 
panel plasma display. Although the au- 
dio demonstrated was stereo, the com- 
pany said the device is capable of Dolby 
Digital AC -3 audio as well. 

ited. When coupled with a tuner and 
other devices, the device also makes for 
a low cost piece of test equipment. 

TeraLogic is a chip developer and 
supplier. They are partners with other 
companies including Hauppauge, MGI 

The only thing this hybrid 
doesn't do is make your coffee. 

But we're working on that.) 

The new DH30 does it all. 
AES and analog inputs and 
outputs 
Adjustable compressor and 
expander 
Bass boost 
Adjustable caller control 
Selectable auto mix -minus 
Digital Echo CancellationTM 

Highest quality sound 
Adjustable 3 -band digital EQ 

LCD menu display 
Remarkable low price 
Shipping today 

Gentner 
www.gentner.com 
1.801.975.7200 

1.800.568.9239 
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Liquid Assets 

Do you know you may be sitting on a gold mine? 

quatoy 

Bowser material viewing screen 

The Americas (714) 774 -2200 

Europe +44 (0) 118 927 -4600 

Asia Pacific +65 324 -0636 

Those thousands of hours of video material now in 

storage could be worth a lot of money. Odetics Broadcast 

has a solution to help you unccver the value of your video 

library - the Bowser- Visual Asset Manager. The premier 

tool for tracking and mining your video assets, the Bowser 

Visual Asset Manager provides cataloging and content 

retrieval from the convenience of your desktop wo- <station. 

To learn how to convert your video assets into cash, 

contact Odetics Broadcast today. 

i0%J)j,lr,-ç 
Broadcast 

Content Management Solutions Email: broadcast -sales @odetics.com 

Web: www.odetics.com /broadcast/ 
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Motorola, NxtWave 
unveil new 8VSB 
receiver chips 

e reliability and performance of 
8VSB reception has been among the 

chief concerns of the transition to DTV. 
The poor performance of first- genera- 
tion receivers, particularly with multi - 
path problems, has prompted one 
broadcast group, Sinclair Broadcast- 
ing, to call for a choice in the modula- 
tion schemes broadcasters may use. 

In September, two companies, Motor- 
ola and NxtWave, introduced two sec- 
ond- generation 8VSB receivers they 
claim are more robust and solve the 
reception problems endemic to 
the first -generation receivers. 

Motorola's Frank Eory, senior 
principal staff engineer, said his 
company has developed a new 
chip that will solve potentially se- 

rious digital television reception 
problems with broadcasts that use 
the ATSC transmission standard, 
8VSB. "This new digital signal 
processing chip, the MCT2100, is 

a demodulator and forward error 
correction (FEC) device," Eory 
said. "It is designed to deal with 
the cacophony of multipath errors 
that have very serious delays. These 
are the kinds of multipath signals 
that tend to most seriously impact 
the 8VSB -ATSC off -air signal. 
"The chip uses special algorithms 
in connection with unique equal- 
ization architecture to provide 
clean signal reception in even the 
most extreme static and dynamic multi - 
path signal conditions," Eory said. "We 
designed full equalization in this chip 
from zero out to 44 microseconds and 
have demonstrated how it can handle 
signals with up to 41 microseconds of 
delay." 

The Motorola chip does not use sparse 
equalization techniques, which can ad- 
versely affect performance, Eory said. 
"Our chip can deal with and compen- 
sate for a broad range of dynamic echo 
ensembles with delays out to 41 micro- 
seconds that have serious echo ampli- 
tudes approaching the level of the de- 
sired signal." 

Gary Shapiro, president of the Con- 
sumer Electronics Manufacturers As- 

sociation, said, "We have long said the 
consumer electronics industry is com- 
mitted to ensuring that all Americans 
have access to the wonders of digital 
and high- definition television. Motoro- 
la's new demodulation chip helps us 
reach that goal by directly addressing 
the digital signal reception challenges 
presented by urban environments." 

NxtWave Communications has devel- 
oped a broadband communications IC, 
which is a multimode VSB/QAM receiv- 
er chip that they claim will deliver an 
error -free bitstream when receiving digi- 
tal broadcast signals in either an indoor 
or mobile environment. What sets this 
chip apart is NxtWave's use of On -Chip 
Advanced Blind Adaptive Equalization. 
Designated the NXT2000, the chip is a 

SVA 
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Anyone who has tried to align an 
antenna for DTV reception knows the 
built -in "signal quality indicator" avail- 
able on the NxtWave chip will be an 
extremely helpful tool. Signal acquisi- 
tion is 50 milliseconds or less. Because 
of the speed, the chip will allow for 
rapid channel changes supporting chan- 
nel surfing, which has not been possible 
to date with other digital receiver tech- 
nologies. Matt Miller, president and 
chief executive officer of NxtWave Com- 
munications, said the chip "will pro- 
vide robust and dependable demodula- 
tion even when the VSB pilot is de- 
stroyed due to severe channel condi- 
tions. The equalizer range extends from 
-4.5 microseconds to 44.5 microsec- 
onds, ensuring reliable signal recovery 

in the harshest multipath condi- 
tions typical of terrestrial broad- 
cast channels." 

"The secret to good digital 
television reception is in the de- 
ployment of error -free digital 
signals, Miller said. "Since that 
is nearly impossible, off the air, 
a device must be present in the 
receiving unit that will clean -up 
the signal." 

For additional information 
on the Motorola chip see mot - 
sps.com/. 

For more information about 
NxtWave, visit their website at 
www.nxtwave.com 

MOTOROLA 
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Motorola's MCT2100 demodulation chip is a second 
generation receiver chip designed to correct multipath 
errors that carry serious delays. 

high -performance, multimode inregrat- 
ed circuit that decodes both 8VSB ter- 
restrial and cable signals (such as SCTE 
DVS -031, ITU- J.83B, and MCNS DOC- 
SIS- compliant 64/256 QAM). This phys- 
ical layer device will cancel transmis- 
sion channel impairments such as static 
and dynamic multipath, phase noise, 
adjacent or co- channel NTSC interfer- 
ence and impulse noise. The chip in- 
cludes a direct IF sampling as integrated 
analog -to- digital converter (A/D) that 
will enable the chip's direct integration 
into existing set -top boxes and DTV 
chassis designs. The programmable sym- 
bol rate allows for different VSB /QAM 
modes without requiring any VCXOs 
to drive the A/D converter. 

22 Broadcast Engineering October 1999 

Sinclair responds 
The Sinclair Broadcast Group 

has been at the forefront of re- 
ception tests on ATSC/8VSB. Sin- 

clair had ready a petition for 
submission to the FCC requesting that 
the Commission allow COFDM be an 
alternative transmission standard avail- 
able to broadcasters along with 8VSB, 
but it has put the petition project on 
hold. On the brink of implementing 
plans to distribute this petition among 
broadcasters, Nat Ostroff, vice presi- 
dent of New Technology at the Sinclair 
Broadcast Group, said, "These an- 
nouncements, coming from non -con- 
sumer set makers, need to be taken into 
consideration and evaluated before any 
further steps are taken with the FCC. 
The fact that the work has been inspired 
by background intellectual property 
from The Sarnoff Corporation lends a 

degree of credibility to the issue that 
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l . U .. by the power of Maxell's professional range of digital media. Maxell offers the latest in technology and the 

9 V 
ultimate in reliabi ity and performa ce. W 're the leaders in introducing products such as DVCPRO and D -5 media and offer a full line of digital recording media 

such as Betacam SP Digital Betacam, D -2, D -3 and DUI When you combine Maxell's history of delivering peak performance and outstanding reliability with our 

technological leadership, its no wonder we've been the industry's choice for over 30 years. Take your digital media to the power of Maxell. 

mEixell 
PROFESSIONAL 

To learn more about Maxell Professional Media, call 1.800.533.2836 or visit our website at www.maxellpromedia.com 
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must be recognized. 
"Sinclair has therefore decided to tem- 

porarily hold the FCC petition and in- 
stead has invited the chip making com- 
panies to come to Baltimore and dem- 
onstrate their achievements using our 
facilities and the calibrated locations 
available in Baltimore," Ostroff said. 

"If the tests bear out the claims already 
made for this technology then there 
may not be a reason to file the current 
version of our petition with the FCC." 

Ostroff is "cautiously optimistic that 
these companies have found the code to 
crack the most difficult aspect of the 
reception of the 8VSB standard. If they 

can demonstrate their achievement, we 
want to be among the first to say con- 
gratulations." Ostroff says that his and 
Sinclair's objective throughout this en- 
tire process was to insure that broad- 
casters ended up with a robust over -the- 
air delivery service. 

Networks eye the 
Internet, interactivity 

As more media services vie for viewer 
time and attention, television net- 

works, software manufacturers and a 
few local broadcasters are finding new 
ways to capture viewers' attention 
through interactive services and the In- 
ternet. 

Would -be subscribers to the world of 
interactive television are enticed with 
ideas of being able to chat and play 
games with other viewers, look up sta- 
tistics on athletes or bios about actors, 
shop for related merchandise, and lots 
more. 

Interactive or enhanced television is 

nothing more than extra content that's 

sent along with a particular network 
show. Syndicated and local program- 
ming have yet to realize the impact of 
such technology as it is currently avail- 
able only at selected "beta sites." Inter- 
activity on the local level isn't too far 
away. The Columbia TriStar TV Group 
began offering "Wheel of Fortune -In- 
teractive" and "Jeopardy! - Interactive" 
earlier this month to WebTV Plus users. 
The interactivity aspect of the feed al- 
lows viewers to provide answers while 
watching the shows. The Game Show 
Network could see similar interactive 
programming this winter. 

Local stations are in a unique position 
to provide interactive overlays on stan- 
dard 30- second spots and process the 
responses. National advertisers are do- 
ing this now and handling their own 

response processing even though it is 

very hard to implement. The biggest 
problem is getting the data all the way 
through the network chain. Local broad- 
casters have a valuable datastream in 
analog TV, as we speak, that will only 
become more valuable with DTV. 

Many local broadcasters have web - 
sites to cross -promote various programs 
and supplemental services, paying for it 
with banners and click -through deals. 
There are even a few who broadcast 24- 
hour web interfaces for the million or so 
viewers who can see them on set top 
boxes or PCs. In the future, millions of 
subscribers to AT &T, EchoStar, Time - 
Warner, Falcon, DirecTV, Wink and 
WebTV with set -top boxes and a few 
TV sets will receive the web interface in 
the ATVEF format. 

You can't do Sports Venues without Fiber... 

and you can't do Fiber without Telecast 

On the field, on the 

track, on the green, or on 

the slopes ... wherever 

your game is played, 

fiber does it better. 

Only fiber can take all of your 
signals - any resolution, any 
bandwidth, any format - as far 
as you want. And for HDTV fiber 
is essential. 

Whether you're going the distance 
for broadcast, taking HDTV from 
the stadium, or sharing large- screen 

control centers between campus 
facilities, the answer is fiber. 

fTelecast Fiber Systems, Inc. 

The world leader in fiber optics for broadcast production 
(508) 754 -4K58 www.telecast- fihercom 
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A video file server so advanced, 

it looks like something you've used before. 

The look and feel of a VTR, the benefits of nonlinear disk storage. 

It's the Sony MAV -555, the MPEG -2 video file server with an interface you 

already know. So now you don't need to learn a whole new system to get networkable 

transfer of video file material. .And with its four interface ports, it allows for 

simultaneous editing and recording. It's as easy to systematize as a VTR -- simply 

plug and play. The MAV -555. The video file server you already know. For more 

information. visit www.sony.com /professional or call I -800- 635 -SONY, ext. 555. 

We're ready. Are you? 

Digital Jog Sound 
Up to 10 Hours of 
RAID -3 Storage 

A/V Split Editing 
MPEG -2 4:2:2 

Profile at Selectable 
Bit Rates 

HDTV Ready SONY 
01999 Sony Electrurucs Inc. All rrybts reserved Reproduction rn whore or In part wanoul *retort permission u prunrbrleo Sony and Were ready. Are you, are trademark, SI Sony. Feafuroa and specilicaoons aubtect to cw.va witbuul 
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Intel and NBC announced during 
NAB99 a multiyear project to create 
and provide enhanced multiplatform 
DTV programming that will premier 
this fall season. Jonathan Boltax, direc- 
tor of NBC's Enhanced Broadcast Group, 
indicated that regardless of whether view- 
er's use a DTV- enabled PC, digital televi- 
sion set or "powerful" set -top box, they 
will be able to watch NBC digital televi- 
sion programming and receive interac- 
tive content. 

NBC leads the pack with alternative or 
supplemental viewing with services such 
as MSNBC and CNBC. In addition to 

www.msnbc.com. Also, together with 
Microsoft and Dow Jones, NBC oper- 
ates CNBC/Dow Jones Business Video. 

Other new media innovations from 
NBC include interactive television in- 
itiatives with Intel for NBC Intercast, 
Microsoft WebTV for Windows and 
WebTV Plus, Wink -enhanced pro- 
gramming with Wink Communica- 
tions, electronic program guides with 
Gemstar and on- demand video servic- 
es with Intertainer. 

Microsoft has entered into a joint ven- 
turewithThomson Multimedia to launch 
an interactive TV platform and associat- 

In the future, millions of subscribers to AT &T, 

EchoStar, Time -Warner, Falcon, DirecTV, Wink, 

WebTV with set -top boxes and a few TV sets will 
receive the web interface in the ATVEF format. 

this, they have a website and actively 
seek to bring in participants to their 
ongoing interactive offerings. 

NBC is currently working with the 
Advanced Television Enhancement Fo- 
rum (ATVEF), an industry group led by 
Intel and Microsoft. The ATVEF bills 
itself as a cross -industry alliance of com- 
panies from the broadcast and cable 
networks, television transports, con- 
sumer electronics and PC industries. 
This group has developed protocols for 
HTML -based enhanced television, 
which allow content creators to deliver 
enhanced programming over all forms 
of transport (analog, digital, cable, and 
satellite) to any intelligent receivers. 
ATVEF is committed to accelerating the 
creation and distribution of enhanced 
television programs so consumers can 
receive enhanced television programs 
in the least expensive and most conve- 
nient way possible. 

NBC offers several paths for Internet, 
cable and other media service. It holds 
equity stakes in Snap.com, CNET, 
Launch Media, Talk City, iVillage, Teles- 
can and ValueVision International, main- 
tain NBC.com, operate NBC Interactive 
Neighborhood, a localized Internet com- 
munity guide service customized for over 
100 local NBC stations and owns Vide - 
°Seeker, an on- demand Internet video 
service operated with InterVU Inc. With 
Microsoft, NBC owns and operates 
MSNBC, an Internet news service at 

26 

ed services for broadcasters and TV set 
manufacturers. The venture, called TAK 
will offer such services as enhanced TV 
programming, e-mail and Internet ac- 
cess on a CE based platform, compatible 
with ATVEF specifications. But it won't 
be available here in the U.S. until the 
second quarter of next year under the 
name eTV. 

The TAK enhanced programming ser- 

vice will utilize the vertical blanking 
interval (VBI) as well as newer digital 
technology for delivery. By providing 
broadcasters with special broadcast serv- 
ers that synchronize the TAK in -house 
developed interactive services with TV 
broadcast programming and will utilize 
their own online servers for delivering 
HTML -based applications. The start- 
up will also operate as a dedicated servic- 
es company. According to a Thomson 
spokesperson, the service will be offered 
by a collection of U.S. broadcasters rath- 
er than by TAK itself. 

CBS is also purchasing chunks of Inter- 
net companies with advertising airtime. 
To make itself a player in the Internet 
arena, CBS has bartered almost $800 
million in advertising time over the next 
seven years for a piece of nine sites. 

Closer to the entertainment media is 

the expansion of a deal made earlier this 
year with Big Entertainment. The new 
expanded deal will give CBS a nearly 
one -third ownership in Big. Big's claim 
to fame is the Internet site 
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Hollywood.com. CBS joins Gannett and 
Times Mirror as shareholders of Big 

Entertainment. 
Big Entertainment owns, in addition to 

Hollywood.com, bigE.com, and Cinema- 
Source, a combination of movie -related 
Internet businesses that are being com- 
bined under the "Hollywood.com" name. 
Big Entertainment is also negotiating an 
agreement to acquire pkbaseline.com, a 
comprehensive online film database. 

Send questions and comments to: 
arry _bloomfield @ intertec.com 

Seidel to de- 
liver keynote 
address at 
DTV99 
Robert P. Seidel, vice president 

of engineering at CBS, will 
deliver the keynote address at 
the Digital Television 99 
conference, Dec. 1 -3 at the 
Hyatt Regency O'Hare in 

Rosemont, Ill. 

Seidel's address, titled "DTV - 
The Global View," will be 
delivered at 8:30 a.m. Dec. 2. 

The three-day DTV99 confer- 
ence will focus on four confer- 
ence topics: Interactive televi- 
sion, DTV infrastructure, 
Building the Digital Studio and 
Building the RF plant. 

The conference will also host 
a series of high -definition 
production workshops for 
producers, directors and post - 
production managers. Produc- 
tion session topics include a HD 

cameras, HD production tools 
and formats and HD Business 

Opportunities: Real or Imag- 
ined? The production work- 
shop series is sponsored by 
Video Systems and Millimeter 
magazines. 

DTV99 is sponsored by 
Broadcast Engineering and 
Intertec Exhibitions. 

For more information on the 
DTV99 conference, call 1-800- 
288 -8606 or 1- 303 -741 -2901 or 
email 
trade_shows@intertec.com. 
Information is also available at 
www.dtvconference.com. 
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THE AUDIENCE 

You don't need a crystal ball to tell that the future of ;nuli is surround sound. After all. it's here 

right now. Millions of consumers already expect nlultich:nlncl sound with their favorite TV shows 

and movies. Sound brought to life by Dolby Surround. And by l)olby Digital for 5.1 channel audio 

with digital TV So. if you aren't delivering programs Ivith multichannel audio todas', where will 

your audience be tomorrow? For more information on surround technologies and products 

from Dolby. visit our web site. 

www.dolbv.com/tvaudil' 

DO Dolby 
BREAM \(, S()( \D li.\I(I(IF.RS 

Dolby Laboratories Inc. 100 Potrero Avenue, San Francisco. CA 94103 -4813 Telephone 415 -558 -02011 Fax 415 -863 -1373 

Wootton Bassett. Wiltshire. SN4 8QJ. England Telephone (44) 1793 -842100 Fax (44) 1793 -842101 www.dolby.com 
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FCC U'date 

DTV closed captioning standards 
BY HARRY MARTIN 

Technical standards for closed cap- 
tioning on digital television sets are 

coming. A 1990 statute requires the 
FCC to mandate closed captioning on 
all television sets with picture screens 
13 inches or larger, regardless of the 
broadcast technology used. Rules for 
closed captioning on analog TV have 
been on the books since 1991. With the 
introduction of DTV, the FCC must 
now update its rules to stay in compli- 
ance with the statute. 

The DTV transmission standard 
adopted by the FCC in 1996 reserved a 
datastream for closed- captioning infor- 
mation, but it did not provide stan- 
dards for implementation. The Elec- 
tronics Industries Alliance (EIA) has 
since adopted the needed standards in 
its EIA- 708 -A. The FCC now proposes 
to incorporate the relevant sections of 
the EIA standards into its rules. 

The standards offer a number of fea- 
tures that are currently not available in 
analog closed captioning. The on- screen 
characters are larger, for example. View- 
ers will be able to change the font, 
spacing, color and screen position of the 
captioned text. Programmers can also dis- 
tribute captions at different reading levels 
or in different languages concurrently. 

The FCC has sought comment on 
whether it should require only the min- 
imum recommendations of the EIA stan- 

Dateline 
Television stations in the 

following states (commercial 
and noncommercial) must file 
their biennial ownership 
reports on new Form 323 (or 
Form 323 -E for NCE -TV) on or 
before December 1: Alabama, 
Colorado, Connecticut, Geor- 
gia, Maine, Massachusetts, 
Minnesota, Montana, New 
Hampshire, North Dakota, 
Rhode Island, South Dakota 
and Vermont. 

dards, making full implementation op- 
tional for each manufacturer, or, alter- 
natively, whether it should mandate the 
full standards in the rules. The FCC also 
wants help in determining what picture 
sizes should trigger a captioning re- 
quirement. Because of DTV's wider 
screen proportions, a 13 -inch diagonal 
DTV screen will have a smaller area 
than a 13 -inch analog set, and only 60 
percent of the analog's screen height. 

During the transition period to DTV, 
stations will transmit in both formats. 
The first few generations of DTV re- 
ceivers are expected to operate in a dual 
mode, receiving both DTV and analog 
broadcasts. The FCC has proposed re- 
quiring that these receivers provide 
closed captioning in accordance with 
current rules when operating in the 
analog mode, but use the EIA standard 
in the digital mode. Digital converters 
for analog sets similarly must handle 
both kinds of captioning appropriately. 

These provisions would enable con- 
sumers to benefit from the additional 
features of the EIA standard during the 
transition period, although they might 
add to the cost of consumer equipment. 

Private cable at 12GHz 

Feeling cramped at 18GHz, a private 
cable operator petitioned the FCC to 
use 12GHz frequencies for video ser- 
vice to subscribers. Private cable offers 
multichannel video service, similar to 
that of cable systems, to subscribers 
who are generally concentrated in mul- 
tiunit buildings. The operator typically 
relays signals from its head -end offices 
via microwave signals in the 18- or 
23GHz bands. Both bands are heavily 
shared with other services, and atmo- 
spheric attenuation limits their useful 
range to a few miles. 

The FCC seeks comment on whether 
it should permit private cable operators 
to operate in the 12GHz band. Current- 
ly designated for Cable Television Re- 
lay Service (CARS), 12GHz is used for 
cable system distribution backbones and 
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certain broadcast relay operations. The 
private cable operator requesting the 
change argues this band is less crowded 
than 18GHz and offers more than three 
times the range. The proposed rules 
would open the 12GHz band to private 
cable and to open video service provid- 
ers and other video programming sys- 
tem providers for CARS -type backbone 
services and direct transmission to sub- 
scribers' buildings. 

Uplink streamlining 
The FCC announced its most recent 

initiative to streamline licensing for cer- 
tain satellite uplinks, with a promise of 
more improvements to come. 

First, the FCC will automatically grant 
routine Ku -band earth station applica- 
tions that propose to use U.S. -licensed 
satellites for service within the United 
States. Applications meeting these re- 
strictions will be considered granted 35 
days after the application appears on 
public notice, unless the FCC says oth- 
erwise. This means a grant roughly 55 
days after filing, an improvement over 
the present 75 days. Also, the FCC has 
reduced the number of emission desig- 
nators required in applications for dig- 
ital systems. Applicants now need spec- 
ify only the emission designators for the 
lowest and highest bandwidth for each 
class of modulation. The licensee will 
then be authorized to operate at any 
bandwidth within these limits, without the 
need to file modification applications. 

Possible future changes under discus- 
sion include post card renewals, man- 
datory electronic filing, longer license 
terms, conditional grants to operate as 
soon as an application is filed and certifica- 
tion of satellite earth station equipment. 

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

Send questions and comments to: 
harry_martin@intertec.com 
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Buy cheap video jacks now 
and in a few years people 
may - e you d' erently. 

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

Video jacks are by no means the biggest part of converting your system to digital. So it's easy to overlook their 

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

jacks can handle, you're going to look, well ... pretty bad. You might even have to shut down, re -cable and replace 

your jack fields. That's why we invented ADC Superjacks. Designed 

specifically for digital signals, they can handle any format out there. 

All the way up to uncompressed HDTV In fact, they're the only video 

jacks to surpass SMPTE" 292M standards. And they have the best 

impedance performance of any jacks on the market. All of which 

can make a big difference in the way people see you. ADC 

Telecommunications. We've got answers before you have questions. 
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ADC Superjacks 
Why take chances? 

Call us at 

1- 800 -726 -4266 
for more information and a free booklet: 
"How to Build Your Digital Infrastructure." 
Or visit us at 
www.adc.com/Products/AVproducts/index.html 
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DTV receiver update 
JERRY WHITAKER. BE CONFERENCE CONSULTANT 

With nearly 100 DTV stations now 
on the air, the challenge of the 

aggressive DTV rollout is shifting from 
broadcast stations to consumer receiv- 
ers. The stage is now appropriately set 

to introduce consumers to - and inter- 
est them in - digital television in gen- 

eral and high definition in particular. 
How well the new DTV receivers per- 
form is critical to acceptance by the 
public, even more so than the price. 
They will invest in leading -edge televi- 
sion sets if they perform up to their 

advertised capabilities. 
Early reports are mixed on the perfor- 

mance of DTV receivers. The obvious 
fallout of first -generation receiver per- 

formance was the Sinclair demonstra- 
tions of COFDM and 8VSB. Now that 
second -generation receivers are mak- 
ing their way to consumer electronics 
showrooms, better results are expect- 
ed. Indeed, within the past month, new 
DTV receiver chip sets have been an- 
nounced that offer improved perfor- 
mance, particularly with regard to the 

troublesome issue of multipath. 
What do next -generation receivers 

have in store for DTV viewers? In this 
month's column, we hear two perspec- 

tives: George Hanover, vice president 
of technology and standards, Consum- 
er Electronics Manufacturers Associa- 
tion, and Jim Boston, project engineer 
for Scripps Howard. 

Send questions and comments to: 
jerry_whitaker@ intertec.com 

VENDORI 
George Hanover. 
vice president. 
Technology and 
Standards. Con- 
sumer Electronics 
Manufacturers As- 
sociation 

The success of 
DTV requires 

close cooperation 
among several dif- 
ferent industries in 
a transition that 
impacts every 
broadcaster, cable 
operator, satellite 
provider, technol- 
ogy manufacturer, 
programmer and 
nearly every 
household in 
America. The con- 
sumer electronic, 
industry and 

CEMA have worked together with rep- 
resentatives from these other industries 
during the last year to resolve several 

outstanding issues affecting the imple- 
mentation of DTV. 

Nearly two- thirds of all U.S. house- 
holds receive TV programming through 
cable. For this reason, it is critical to 
ensure that the full benefits of digital 
television reach cable subscribers. This 
requires technical solutions that link 
cable set -top boxes and digital television 
sets. CEMA and the National Cable 
Television Association (NCTA) are 
working together to define the interfac- 
es needed to link cable systems directly 
to digital receivers, thus diminishing or 
eliminating the need for set -top boxes. 
Joint standards and guidelines will de- 

fine cable /receiver specifications to sup- 
port the basic and premium program- 
ming services as well as emergency mes- 

saging, electronic program guides, closed 
captioning and other program -related 
services. 

Under Cable Labs' Open Cable Project, 
the industries have also been working to 
establish guidelines for manufacturing 
digital set -top boxes capable of provid- 
ing consumers - no matter where they 
live - with a number of advanced fea- 

cable systems: 

1394 Interface: This standard (EIA- 
775) creates a two -way digital bus ar- 

chitecture that allows several digital 
devices to be daisy- chained together, 
such as digital versatile disc (DVD) play- 
ers, digital VHS players, Dolby Digital 
surround sound processors/receivers, 
digital converter boxes as well as set -top 
boxes. 

RF Remodulator Interface: EIA -762 
links one digital device (such as a digital 

It is critical to ensure that the full benefits of 

digital television reach cable subscribers. 

tures. These features could include high- 
speed, cable -based connections to the 
Internet, interactive TV, phone service 

and PC -like features such as e -mail and 
e- commerce. Thus, in the future, a con- 
sumer could purchase a set -top box and 
have access to all these features any- 
where in the country. 

CEMA has also developed four techni- 
cal solutions for connecting cable and 
other set -top boxes to TV receivers: an 

IEEE 1394 interface, the RF remodula- 
tor interface, a component video inter- 
face and the National Renewable Secu- 

rity Standard (NRSS) interface. These 

four interfaces provide consumers and 
manufacturers with a wide range of 
choice for connecting digital TVs to 
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cable set -top box) to a digital TV receiv- 
er, via a one -way, point -to -point RF 

connection. The interface can support 
one -way digital copy protection schemes. 

Component Video Interface: This 
standard has been published as a three - 
part document under EIA -770. The com- 
ponent video interface can link a cable 
set -top box to a TV receiver, using a one - 
way, point -to -point analog connection. 
The interface can support analog copy 
protection technology. 

National Renewable Security Stan- 

dard (NRSS) Interface: This standard, 
which has been published as EIA -679, 
applies to digital cable -ready TV receiv- 
ers and set -top boxes. In the NRSS 
interface model, a smart card or PCM- 
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Ot10E YOU CHOOSE A CLOSED 
DTV SYSTEM, IT CAIZ BE Dl FFICU LT TO 

GET OUT! 
DIVICOfri DTV SOLUTIOCIS FOR ATSC 

ARE TRULY OPEII ACID FLEXIBLE. 

DTV is in its infancy. As the market matures, you're going to want the flexibility to 

grow with it. Choose a rigid, proprietary solution and you're stuck. However, with 

our open MPEG -2 solutions, you'll remain free to evolve your systems and services 

by integrating best -of -breed elements to meet your future needs. 

The powerful hardware architecture of our MediaView" family of SD and HD encoders 

enables you to meet future requirements through software upgrades. Should you later 

offer new services to generate additional revenues, our high- performance MPEG -2 

compression technology enables you to better utilize existing bandwidth while 

maintaining optimum signal quality. 

As the leaders in open solutions for digital television, we offer a robust portfolio of 

encoders, multiplexers, data broadcasting products, network management systems, 

DSNG /ENG solutions, and flexible integration and support services. If you're ready 

to get into DTV and know you're going to need the freedom to move with the market, 

call your DiviCom representative today or visit our web site. 

gmLnm i. asubsidiary nl r:-CUBE ulcmayetem.. Inc. c I999 OlnCnm Inc All unfits tenoned 

Circle (105) on Free Info Card 

www.divi.corn 
North Amenca +1 408 944 6700 
Europe /France +33 1 4862 9212 

Europe /UK +44 1753 714 367 

Latin America +1 561 692 1131 

Asia Pacific /HK +852 21921799 

DIVICOM' 
Open Soll,nons for Crowd Tenonslod 

DVe ATSC HDTV SDTV 4.2. 0.4:2:2 

www.americanradiohistory.com

www.americanradiohistory.com


CIA card plugs into the host TV or set - 

top to provide access to pay and sub- 
scription cable or satellite TV services, 

telephony and electronic commerce. The 
interface can support two -way copy 
protection schemes. 

Over- the -air reception 
With the transition to DTV underway, 

consumers may only have access to dig- 
ital TV content via their local broadcast- 
er. CEMA has introduced the TV Anten- 
na Selector Map Program, a new cam- 

paign aimed at making antenna sales 

easy for consumers. Using color -coded 
maps that match antenna performance, 
CEMA's new program will help con- 
sumers select the appropriate type of 
antenna for their television reception 
location, taking the guesswork out of 
antenna purchases. 

At least two companies have devel- 
oped solutions to potential multipath 
problems with urban reception of DTV. 
A new digital equalizer technology from 
Motorola, in cooperation with Sarnoff 

Corporation, promises to provide "ex- 
cellent signal reception, even under dif- 
ficult ghost signal conditions found in 
urban areas," according to a company 
representative. Nxtwave Communica- 
tions Inc. has also reportedly developed 

a chip solution to the multipath issue. 

As advances continue to be made in 
the basic chipsets that go into DTV 
receivers, further improvements in the 
ultimate performance of receiver sys- 

tems can be expected. 

EXPERTI 
Jim Boston is a 

project engineer at 
Scripps Howard, 
Cincinnati, OH. 

Like 
the old 

adage says, 

the resulting dis- 
play on a DTV 
receiver is usual- 

ly only as good as 

the input. Many in and out of our indus- 
try think DTV is the total transformation 
to digital of the process from image cap- 
ture to home reception. As most of us 

know, all that is really mandated and, in 
many instances, implemented are modu- 
lation techniques that allows carriage of 
digital data. In fact, the argument over 
modulation techniques continues. But this 

one vendor is offering a chipset that can 

dynamically change tap values at a very 
fast rate. This will allow future genera- 
tions of receivers to handle dynamic 
multipath (thus muting the main virtue of 
COFDM). 

Back to the garbage in/garbage out in- 
ference. A lot, not all, but a lot of what is 

displayed by DTV receivers are artifacts 
that are directly attributable to the broad- 
caster. NTSC upconverted to any of the 
HD formats can look bad. Most of what 
I have wimessed is the trade of one set of 
artifacts for another. Impulse noise, white 
noise, and reflections are not displayed. 

A lot of what is displayed by DTV receivers are 

artifacts that are directly attributable to the 

broadcaster. 

engineer believes that 8VSB's higher bit 
payload per given bandwidth and lower 
peak to average power than COFDM 
will carry the day. COFDM is often men- 
tioned as more robust in multipath sce- 

narios than 8VSB. But this author has 

seen numerous instances where multi- 
path will render NTSC unuseable while a 

co- located 8VSB signal of much lower 
signal strength was recovered OK and 
with very early demod and demultiplex 
chip sets with multipath energy half that 
of the direct signal. Current receiver 
chipsets can use DSP techniques and the 
resulting coefficients (what is commonly 
referred to as tap energy) to produce 
usable demodulated transport streams. 
Above the 50 percent level, inadvertent 
noise amplification (white noise enhance- 

ment) in the correction process swamps 
recovery efforts in the current set of re- 

ceivers. Advancements should soon al- 
low lower ratios of direct to indirect 
signals to be recovered. Already, at least 
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But cross -modulation effects of compos- 
ite video, as well as compression artifacts 
are usually visible. Broadcasters who build 
component digital paths through their 
facilities with the proper pre -processing 

in front of the ATSC encoder (future 
generation encoders will likely include 
the necessary pre -processing) will deliver 
the best looking SD signals. No Virginia, 
all DTV video will not look alike. Digital 
component HD, especially live (minimal 
compression concatenations), still daz- 
zles this viewer. 

Thankfully and astutely on the part of 
vendors, almost all DTV receivers con- 
sist of a box that demods/demuxes/de - 
codes the ATSC signal and a separate 

display or monitor. Not all of these set - 

top boxes (STB) are alike. You will find 
boxes that have different noise floors 
(8VSB is recoverable with up to SNR of 
15dB). The higher the STBs noise floor 
the higher the required signal strength 
to watch a particular channel. Different 
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boxes require different minimal video 
and audio data rates. Some early STBs 

are rumored to not use time stamps in 
the MPEG packets. Casual observation 
seems to bear this out. But again the 
broadcaster can cause problems in this 
area by not engineering the proper dis- 

tribution of timing reference signals to 
the encoders/muxes. A rule of thumb, if 
your box has a spigot for a reference 

signal, supply it with what it asks. 

Another interesting source of STB con- 
fusion surrounds PSIP. This table embed- 
ded in the transport stream is only now 
starting to assume the importance to DTV 
that was originally envisioned. PSIP is 

supposed to tell the receiver of all the 
virtual programs or channels that corn - 

prise a channel's transport stream. It is 

also to identify the DTV channel that the 

transport stream occupies and pair it with 
its NTSC parent. Early DTV receivers 

react differently to a lack of PSIP table 
data. There are some models that will 
only tune to channels with PSIP data if 
any channel in the market is transmitting 
PSIP. Without receiving PSIP, receivers 

might display channels incorrectly with 
regards to virtual channels. The author 
has even heard of PSIP tables of one DTV 
broadcaster interfering with a DTV re- 

ceivers ability to decode another DTV 
broadcaster (we used to have frequency 
interference, can we now have table inter- 
ference?). Part of this confusion is due to 
the fact that, as a standard, PSIP was in 
flux. Only now are PSIP generators be- 

coming available that will allow PSIP 

tables to be handled dynamically and 
therefore more correctly. 

Overall, first generation receivers have 

performed fairly well when given the 

chance to. What most of us didn't realize 

was that just like good old NTSC, the 

receivers will work best when broadcast- 
ers provide the best "data" they can. 
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From zero to 1.5 Gigabits in one second 

the new Venus200 I modular universal router is ready to take you into the next millennium by han- 

Ding all your signal types today -including high definition video -from the same chassis. Both SD 

nd HD can be routed using the same modular card so there is no need to rewire your facility -just 
dug it in. Own the original Venus? Use a Venus2001 card to easily upgrade your router to HD. To 

learn more, call toll free 1- 800 -962 -4287, or visit our web site at www.broadcast.philips.com. 
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Transition to Di s ital 

Understanding standards 
BY MICHAEL ROBIN 

Standards can best be described as an 
agreement between several parties. 

Consequently, standards become a com- 
promise restraining the freedom of the 
participants. Agreement to a standard 
indicates that the parties involved have 
certain perceived advantages that offset 
the limitations of freedom of choice. In 

the professional audio/video world the 
key word is interoperability. Interopera- 
bility is best defined as the capability to 
achieve communication between devil 
es. There are two interrelated aspects to 
the concept of interoperability, these are: 

Audio /video communication: The 
transmission of audio /video data (the 
message) through a transmission path 
(the medium) across time and/or space 
in a manner that is intelligible to the 
receiving device and human beings. 

Audio /video standardization: The 
specification of devices, codes and pa- 
rameter values aimed at achieving com- 
patibility between devices. 

Many companies within the telecom- 

munications and broadcast industries 
operate and prosper thanks to the exist- 
ence and acceptance of worldwide (or 
sometimes regional) standards. They 
traditionally participate in standards 
bodies, usually assigning their best per- 
sonnel to help achieve uniform stan- 
dards. In so doing, they are driven by 

the Telegraph Union started to draw up 
international rules for telephony. The 
first Radiotelegraph Convention was 
signed in 1906. The International Tele- 
phone Consultative Committee (CCIF) 
was set up in 1924. The International 
Telegraph Consultative Committee 
(CCITT was set up in 1925 and the 

By the early 1960s there were no less than three 

scanning standards and seven incompatible 

transmission standards in Europe. 

their assumed role of public service 
providers. Invariably, governments also 
play a major role in the development of 
standards for telegraphy, telephone, 
radio and television. 

The standards bodies - a bit of history 
I he first International Telegraph Con- 

vention was signed in 1865 and harmo- 
nized the different systems used. In 1885, 
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International Radio Consultative Com- 
mittee (CCIR) set up in 1927. These 
three bodies, the CCIF, CCIT and CCIR 
were made responsible for drawing up 
international standards. In 1927 the 
Telegraph Union allocated frequency 
bands to the various existing radio 
services such as fixed, maritime and 
aeronautical, broadcasting, amateur 
and experimental. In 1934 the Interna- 
tional Telegraph Convention of 1865 
and the International Radiotelegraph 
Convention of 1906 were merged to 
become the International Telecommu- 
nication Union (ITU). In 1956, the 
CCIT and the CCIF were amalgamat- 
ed to give rise to the International 
Telephone and Telegraph Consulta- 
tive Committee (CCITT). Today the 
CCITT is called ITU -T and the CCIR is 

called ITU -R. All these bodies are op- 
erating under the umbrella of the Unit- 
ed Nations. Other internationally rec- 
ognized regional standards bodies in- 
clude the EBU (the European Broad- 
casting Union) and the SMPTE (Soci- 
ety of Motion Picture and Television 
Engineers). Transmission standards 
are regulated and enforced in the 
U.S. by the FCC and in Canada by 
the Departments of Communications 
(DOC). Similar organizations exist in 

other countries. 

r 
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CALREC AUDIO 

MANUFACTURE HIGH 

PERFORMANCE 

BROADCAST AUDIO 

CONSOLES. 

IF YOU REQUIRE AN 

ANALOGUE OR DIGITAL 

SOLUTION CONTACT 

CALREC. 

Believe everything 

you hear 

Calrec Audio 

.the right solution 
For Further Information Contact: 
Studio Consultants (New York) 
Tel : (212) 586 7376 Fax : (212) 582 2169 

e -mail : scidoug @aol.com 

Redwood (LA & Nashville) 
Tel : (615) 871 0094 Fax : (615) 872 7080 

e -mail : redwood @isdn.net 
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Calrec Audio Ltd 
Nutclough Mill Bridge, 

West Yo BEZ, UK 

Telephone : +44 (0) 1422 842159 

Fax : +44 (0) 1422 845244 
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Website : www.calrec.com 
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Choose The Preferred HDTV Lens And 
The World Will Look Even Better. 

!! 

- 

Maximize Your HDTV Camera's Performance. 
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Failures of standardization 
In 1941, the U.S. National television 

System Committee I NTSC I developed the 
525/60 NTSC television system embody- 
ing such revolutionary concepts as nega- 
tive video modulation, vestigial sideband 
transmission, FM sound and a multichan- 
nel trequencyallocation.Theoriginal VHF 

channel allocation, with the exception of 
the renunal of channel I, has withstood 
the test of time. In the 1950s IIHF chan- 
nels were added. In 1953 the second 
NTS(. committee developed the NTSC 
compatiblecolor television system -a rev- 

olutionary application of time division 
multiplexing of chrominance and lumi- 

¡lance information. 
After \VWII, most of Europe adopted 

the 625 /.50 scanning standard. France 
adopted in 1948 a high -definition 8I9/ 
50 scanning standard shared by Bel- 

gium, Monaco, Algeria and Morocco. 
England retained the prewar 405/50 scan- 
ning standard. Both France and England 

Standards documents 
Standards documents are necessary to define the details of complex systems and ensure stable and reliable 

operation. Listed below are standards documents from professional organizations that may be helpful in defining 
and describing TV audio and video systems. 

AES standards: 
AES3 -1992 (ANSI 54.40- 1992). Transmission of two -channels periodically sampled and uniformly quantized 

audio signals on a single twisted pair cable. User and interface -related data may also be transmitted. This is a 

revision of the original 1985 document. 
AES -3id -1995. This information document (id) describes transmission of AES3- formatted data over unbalanced 

coaxial cable. 
AES10 -1991 (ANSI 54.43- 1991). Serial Multichannel Audio Digital Interface (MADI). This standard is for trans- 

mitting multiple AES3 channels over a 75V coaxial cable or optical fiber. This interface is becoming popular with 
digital console and multitrack recorder systems. Up to 56 channels can be transmitted. 

AES14 -1992 (ANSI 54.48- 1991). XLR -type connector gender and polarity. This standard specifies a common 
scheme for wiring XLR connectors in audio systems. 

AES17 -1991 (ANSI 54.50- 1991). Measurement of digital audio equipment. This standard specifies methods for 
verifying the performance of digital equipment. Many tests are almost identical to those used when testing 
analog equipment. Because of the requirements of digital audio equipment, additional tests are included. This 

document is currently under revision. 
AES26 -1995. Conservation of polarity of audio systems. This standard specifies the polarity of the signal at the 

different interface points in the audio chain, particularly for the acoustical, electrical and magnetic aspects. 

SMPTE issues different kinds of standards documents. These include "standards," "recommended practices" (RP) 

and "engineering guidelines" (EG). Some of the relevant documents for analog and digital systems include: 
SMPTE 170M -1994 NTSC for studio systems; 

EG 1 -1990 alignment color -bar signal (SMPTE bars); 
SMPTE 259M -1993 bit -serial 4:2:2 interface; 
SMPTE 125M -1995 bit -parallel 4:2:2 interface; 
SMPTE 244M -1995 bit -parallel NTSC composite interface; 
RP 165 -1994 error detection check words and data flags (EDH); 

RP 184 -1996 jitter specification; 
RP 192 -1996 jitter measurement; 
EG -33 jitter characteristics and measurement; 
SMPTE 276M -1994 AES /EBU audio over coaxial cable (similar to AES -3id); 
EG 32 -1996 AES /EBU emphasis and preferred sample rate; 
SMPTE 292M -1996 bit -serial 4:2:2 high-definition interface; 
SMPTE 240M -1995 analog HDTV production system 1125/60; 

SMPTE 260M -1992 digital HDTV production system 1125/60; 

SMPTE 274M -1994 1,920x1,080 HDTV scanning 60Hz; and 
SMPTE 296M 1,280x720 scanning 60Hz (this document has not been finalized); 
ANSI /EIA /TIA 250 -C -1989 Electrical Performance Standard For Television Transmission Systems. This is the 

standard that all common carriers and most TV networks must comply with. Although there is no digital perfor- 
mance specification that is analogous to 250 -C, this standard is often applied to the analog I/O of digital systems. 

Standards documents are available from: 
Society of Motion Picture & Television Engineers Audio Engineering Society 
Standards Department Special Publications Department 
595 W. Hartsdale Avenue, White Plains, NY 10607 -1824 60 E. 42 Street, New York, NY 10165 -2520 
Phone: 914 -761 -1100; Fax: 914 -761 -3115 Phone: 212- 661 -8528; Fax: 212 -682 -0477 

eng @smpte.org HQ @aes.org 

http: / /www.smpte.org http: / /www.aes.org 
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later adopted the 625 /50 scanning stan- 
dard while retaining the alternate stan- 
dards for the benefit of older TV set 
owners. In addition to several line stan- 
dards there were numerous transmis- 
sion standards in Europe, which created 
a nightmare of channel allocations. While 
the U.S. and other countries of the Amer- 
ican continent recognized the need to 
have identical transmission standards 
and VHF/UHF channel allocations all 
the way from Alaska to Chile, Europe 
did not feel the need to have either a 
common scanning standard or a com- 
mon transmission standard. By the early 
1960s there were no less than three 

body for ratification. Among the stan- 
dards developed by the manufacturers 
and submitted to standards bodies for 
ratification are the D2 and D3 compos- 
ite digital (4fsc) standards. 

A success story: CCIR recommendation 
601 

In the early 1980s there evolved an 
interest in the standardization of studio 
digital signals. The first successful inter- 
nationally accepted digital television 
approach was Recommendation 601 of 
the then CCIR. This concept uses time - 
division multiplexing of three digital 
component video signals: Y, CH, CB for 

Among the main failings of the ATSC standard is 

the lack of a coordinated approach to digital 
transmission. 

scanning standards and seven incompat- 
ible transmission standards in Europe. 

With the advent of color television the 
national choices multiplied dramatical- 
ly. With the exception of Brazil, NTSC 
was chosen by 525/60 countries. PAL 
was adopted by the majority of 625/50 
countries. SECAM was chosen by France, 
most of the East European (communist) 
countries (with the exception of Roma- 
nia, the former Yugoslavia and Alba- 
nia), some Middle Eastern countries such 
as Egypt, Lebanon and Iran as well as 
former or remaining French overseas 
territories. By the early 1980s the French 
transmissions in 819/50 and the British 
transmissions in 405/50 were phased 
out. Currently Europe shares a single 
scanning standard (625/50), two color 
standards (PAL and SECAM) and only 
four incompatible transmission stan- 
dards, a marked improvement. CCIR 
Report 624-4 uses 33 pages to describe 
all these television standards 

Other industries, particularly the con- 
sumer electronics and the computer in- 
dustries have in the past taken a different 
attitude. They define standards either as 
individual companies or as groups of 
companies and offer them to the market 
place for use. Typical examples are the 
competing Betamax and VHS consumer 
VCR formats and the non -compatible 
and non -standard component video sig- 
nal levels of Betacam and MII as market- 
ed in North America. Occasionally these 
non -standards are offered to a standards 

parallel or serial distribution. The result 
was a component digital sampling fam- 
ily known as 4:4:4, 4:2:2 and 4:1:1 with 
common sampling frequencies in the 
two SD scanning standards (625/50 and 
525/60). The dominant format is 4:2:2. 
The SMPTE 259 standard defines the 
characteristics of the bit -serial interface 
for 4:2:2 digital signals with a bit rate of 
270Mb/s. A host of SMPTE standards 
relating to the new component digital 
technologies were subsequently developed. 

The late 1980s witnessed the develop- 
ment of a new concept: compression of 
270Mb /s signals by a factor of 15 to 20 
while preserving the majority of the 
original picture quality. The result was 
the MPEG standards. The majority of 
MPEG levels and profiles start with a 

4:2:2 component digital signal. Further 
processes reduce the bit -rate by using 
such methods as downsampling to 4:2:0, 
discrete cosine transform (DCT), 
requantizing, variable length coding 
(VLC), run length coding (RLC) and 
buffering to achieve a constant bit rate. 
This resulted in the appearance on the 
market of various digital video and au- 
dio compression schemes, allowing a 

proliferation of compressed digital VTRs 
and video servers. 

In tandem with the MPEG develop- 
ments there evolved a number of ad- 
vanced digital modulation techniques. 
These resulted in superior bandwidth 
saving methods of digital audio and 
video transmission. 
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The near future 
Digital signal emission followed a differ- 

ent path in North America and the rest of 
the World. In North America we adopted 
the ATSC standard, which sets the rules 
for over -the -air digital television transmis- 
sions with a total bit -rate of 19.4Mb/s 
usinga standard 6MHzchannel and 8VSB 
modulation. The choice of the scanning 
standard is left to the broadcaster. Initially, 
the ATSC suggested a 16VSB modulation 
technique for CATV. This was rejected by 
the CATV community, which is develop- 
ing alternate and incompatible modula- 
tion techniques. The ATSC standard has 
gained a limited number of allies, mainly 
in contiguous countries such as Canada 
and Mexico. Among the main failings of 
the ATSC standard is the lack of a coordi- 
nated approach to digital transmission 
and the concentration on the terrestrial 
transmission and a hotly contested 8VSB 
modulation scheme. 

In contrast with the erratic develop- 
ment of the analog television standards 
in the late 1940s, the Europeans have 
developed a highlycoordinated and struc- 
tured transition towards DVB (Digital 
Video Broadcasting) resulting in a fam- 
ily of standards: 

DVB -S: Digital satellite transmission 
system using quadrature phase shift key- 
ing modulation (QPSK). 

DVB -C: Digital cable delivery system 
using quadrature amplitude modulation 
(QAM) with a choice of 16 -QAM, 32- 
QAM, 64 -QAM, 128 -QAM and 256 - 
QAM. 

DVB -T Digital terrestrial transmis- 
sion system using coded orthogonal fre- 
quency division multiplexing (COFDM). 
DVB (M)MDS: Digital (microwave) 

multipoint distribution systems. DVB-MC 
is based on the DVB-C delivery system 
and uses frequencies above 10GHz. DVB - 
MS is based on the DVB-S delivery system 
and uses frequencies below 10GHz. 

This structured approach has, for the 
first time in television history, resulted in 

common standards for all European coun- 
tries. In addition, it is gaining recognition 
in other areas of the world. 

Michael Robin, former engineer with the Ca- 
nadian Broadcasting Corporation engineer- 
ing headquarters, is an independent broadcast 
consultant located in Montreal, Canada. He is 

co- author of Digital Television Fundamen- 
tals, published by McGraw -Hill. 

SENO 
Send questions and comments to: 
michael_robin@intertec.com 
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Feeding the Web: Behind the scenes at CNN Interactive 
BY BRAD GILMER 

If you already had more than 3500 
news specialists in 34 bureaus along 

with 800 broadcast affiliates working 
worldwide to collect and present news 
24 hours a day, you would be in a great 
position to start your own website. That 
is what CNN did when it launched 
CNN Interactive with 20 people 
on Aug. 30, 1995. Since then, 
CNN Interactive (CNNin) has 

grown to become one of the Web's 
most popular sites. By just about 
any measure, the CNN websites 
are among the largest in the world. 
CNNin is now staffed by more 
than 170 people. The eight web - 
sites run by CNNin have run up 
some impressive viewership indi- 
cators: over four billion page im- 
pressions for the first eight months 
of 1999, 642 million page impres- 
sions in the month of April, and in 
a single day, when the Starr Re- 

port was released online, 
34,265,595 page impressions. So 

far this year, it has had four days over 30 
million. 

With the completion of deals with Ca- 
ble & Wireless and Quest, the sites will 
be supported by over 1GB/s of connec- 
tivity from six different carriers. There 
are 50 computers waiting for you to type 
in one of the CNNin URLs. The logging 

Production and serving 
From a technical perspective, CNNin 

is organized along two major lines - 
production and serving. The production 
side has all the aspects of a normal 
newsroom but also includes tasks specif- 

cially important for CNN, where de- 

mand on the website is driven by world 
events. 

The production process consists of three 
major areas - news gathering, content 
creation and distribution. The news gath- 

ering process is similar to that of 
any broadcast news organization. 
CNN reporters cover some sto- 

ries, while breaking news may be 

reported across the news wires. 

CNN also receives significant 
contributions from its news affil- 
iates worldwide. Once the initial 
information about the story is 

collected, the story moves into 
the content creation process. 

The producer picks a story 
from a list of many possible 
candidates and assigns a writer. 
The writer works with an asso- 

ciate producer to collect all rel- 

evant information about the 
news event. While the writer is 

writing the copy for the story, 
the associate producer is looking for 
information that can be used to put the 
story into context. One major difference 
between conventional broadcasting and 
webcasting is that Web technology, espe- 

cially hyperlinking, allows stories to be 

presented as more than just a stand- 
alone event. CNNin looks for related 
stories, creates supporting video cap- 

tures, related websites, and, if warrant- 
ed, may even start a new thread on the 
CNNin message boards. CNNin also 
verifies the information contained in 
any story it publishes, as unverified 
stories have been an issue in the Internet 
community. 

Once the writer is finished, the story 
goes to a copy editor and then goes to 
Web editing. There the story, along with 
links to related stories, sites, and sup- 

porting material, is formatted for pub- 
lication according to standards and prac- 
tices established by CNN. When the 
story is formatted and ready for publi- 
cation, the producer takes a final look 
before approving the story for publica- 

Much of the content found on the CNNin website is edited 
and prepared in the CNNin newsroom located in the CNN 
Center, Atlanta. 

is to producing for the Web. The serving 
side, while very different from the typical 
broadcast facility, faces many of the same 

challenges we do - staying on- the -air (so 

to speak), dealing with equipment up- 
grades while staying online and working 
with all the other challenges presented 
by being up 24 hours a day. Of course, 

One major difference between conventional 

broadcasting and webcasting is that Web 

technology, especially hyperlinking, allows 

stories to be presented as more than just a 

stand -alone event. 

systems are supported by over 1TB of 
mirrored disk storage. This month's col- 
umn takes a look behind the scenes to see 

how this massive collection of people 
and systems produce one of the best sites 

on the Web. 

there is one important difference, when 
CNNin has a peak in viewership, it 
directly impacts the technical infrastruc- 
ture. More servers, more bandwidth, 
and generally more of everything is re- 

quired to meet the demand. This is espe- 
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tion. If the story is important enough to 
warrant the creation of a new thread 
within the message board, or perhaps a 
live online chat, an online coordinator 
provides these services. 

Once the story is released, it is ready for 
distribution. In conventional websites, 
the publication process consists of FTP- 
ing the completed page to your Web 
server. While CNNin does the equiva- 
lent of this, it also distributes the com- 
pleted story to a number of other sources 
as well. In addition to posting a story to 
the appropriate CNN website, the story 
also needs to be posted to CNN mirror 
sites worldwide. Additionally, the story 
is formatted for cobranding in associa- 
tion with affiliates and other partners. lit 
is formatted for distribution to Netcast, 
IDG, WebMD and Hong Kong Tele- 
phone for use in their advanced tele- 
phone system. Stories may also be dis- 
tributed to cell phones, pagers and other 
personal electronic devices. Formatting 
stories for all these different distribution 
mediums is a key strength of CNN. 

Serving up CNN Interactive 
Ot the 150 or so servers supporting 

CNNin, about 50 of those are front -end 
listeners, waiting for someone to type in a 

CNNin URL or web address. Content is 

stored on large NFS servers. Twelve ma- 
chines serve ads, and another six stream 
video. Of the remaining systems, some 
handle data and some are running data - 
bases for logging and fantasy sports leagues 
on the CNNSI site. By and large, the sites 

One of the many computer systems cur- 
rently used to serve Web info, along with 
its associated storage. The entire system 
is built with redundancy and fault toler- 
ance as a priority. 

and another OC -3 to Quest. All totaled, 
CNN's Web farm is served by about 
1 GB/s of connectivity. Cisco routers han- 
dle network routing. 

CNN is one of a handful of companies 
that has designed its Web farm from the 
ground up for redundancy and fault toler- 
ance. Web infrastructure is located at 
CNN Center in Atlanta, which consists of 
two towers. The Web infrastructure is 

split between these two towers. Each tow- 
er is served by separate cable entry paths 
to reduce the likelihood of a "backhoe 

Of the 150 or so servers supporting CNN 

interactive, about 50 of those are front -end 

listeners, waiting for someone to type in a CNN 

interactive URL or Web address. 

run Netscape on Sun Ultra dual -processor 
servers with Solaris as the operating sys- 

tem. Oracle is used for databases, and 
NetGravity is used for ads. Live video is 

encoded at CNN Center, but it is provid- 
ed on the Internet by InterVU. 

CNN's connectivity to the Internet is 

impressive. The company has two OC -3 

circuits to UUNet, one OC -3 to Sprint, 
one OC -3 to AT &T, and a DS -3 to GTE. 
Furthermore, the company has plans to 
install an OC -3 to Cable & Wireless, 

fade" attecting all of CNN's data lines at 
once. The two towers are on separate 
generators and UPS systems. As an addi- 
tional precaution, some of the most criti- 
cal computers in the Web farm are pro- 
tected by their own freestanding UPS sys- 

tems. Of course, the system includes re- 

dundant servers and the ability to route 
around equipment and path failures. 

Currently, the CNN websites run at 
about 40 percent to 50 percent utiliza- 
tion; 30 percent would be better, be- 
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cause CNN cannot predict when its peak 
demands will occur. All peak demand is 

handled with existing equipment. There- 
fore, the infrastructure must be capable 
of handling CNN's heaviest days. Most 
of the time, this is taken care of through 
excess capacity. On the heaviest days, 
the size of the home page may be re- 
duced. Also, some listener servers may 
be redirected from one website to anoth- 
er to improve response times. Generally 
these peak times only last an hour or so, 
so changes are only temporary. 

With thousands of hours of broadcast - 
quality video in its archive and several 
CNN- branded networks originating in 

Atlanta, it is a natural question to ask 
when this full- bandwidth material will be 

used on the Internet. As of now, there are 
two barriers that must be removed. First, 
there is the bandwidth issue. Not much 
will happen until broadcast quality streams 
can be comfortably originated and 
streamed to the home at reasonable pric- 
es. Second, the users must be connected to 
this high- bandwidth pipe and be multi - 
cast enabled. One of the problems inher- 
ent in point -to -point streaming is that 
every time a viewer joins your broadcast, 
that person requires a unique stream. 
Add several thousand viewers, and you 
need to generate several thousand streams. 
Throw in a Gulf War or some other large 
news event, and it is easy to exceed the 
capacity of even the largest streaming 
server when the bandwidth of the streams 
is, itself, large. This is where multicast 
comes in. In a multicast, the program 
provider originates a single stream. Just as 
in conventional broadcasting, viewers may 
join or leave the stream at will without 
having any impact on the loading of the 
streaming source. For large -scale, high - 
bandwidth streams, multicasting is the 
only practical way to go. At the moment, 
very few places have these sorts of net- 
works in place; those that do are mostly 
businesses. It will be some time before this 
infrastructure is in place at the home. 
When such technology is rolled out to the 
home, the Internet as we know it may or 
may not be the distribution mechanism 
for such broadcasts. We will have to wait 
and see what develops. 

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

Send questions and comments to: 

brad_gilmer@ intertec.com 
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Ask Dr. Digital 

Producing for the web: MPEG -1 or MPEG -2? 
BY STEVE EPSTEIN, TECHNICAL EDITOR 

Iam doing research for 
a client. They are plan- 

ning to make sports t sS highlight packages 
available for fans to 

download on the Inter- 
net. Currently, we are pro- 

ducing demo tapes and 
compressing them using 

MPEG -1. Would MPEG -2 work any 
better? 

At present, we are taking raw older 
Betacam and BetacamSP masters, digi- 
tizing them and editing them on an Avid 
system. However, we really do not use 
any of the Avid's nonlinear features. 
Once edited, the footage is compressed 
using MPEG-1. Can an MPEG bitstream 
be edited? We will also be acquiring 
new footage using digital cameras in the 
near future. Plans are to locate or build 
a facility to do this. Is there a better 
approach? 

Marc Fleisher 
Freelance video producer 

13k, 

That is quite a few 
questions. First, 

let's step back and look 
at this. The goal is to 
edit Betacam masters 
(and, in the future, 

some digital masters) for distribution 
on the Web. Under the current scenario, 
analog video is digitized into an Avid, 

a minimum. Second, compression en- 
coding/decoding cycles also need to be 
considered. Most of today's digital ac- 
quisition formats use compression, and, 
for the most part, the most popular 
scheme is DV -not AVR or MPEG. The 
problem of concatenating compression 
schemes has been blown out of propor- 
tion, but it does exist and must be 
considered. Also, because you are not 
using the Avid's nonlinear features, have 
you considered a linear suite? Why do a 

signal conversion/compression if you 
do not need to? 

Consider this: Drop a BetacamSP into 
a traditional (uncompressed) compo- 
nent digital suite and do a linear edit, 
thus avoiding the AVR compression 
encode /decode cycle. Do a high -quality 
A/D from the Betacam deck and every- 
thing happens in the digital domain, 
avoiding any artifacts caused by multi- 
ple analog generations. Newer 4:2:2 
digital footage (50Mb /s DV or 18Mb /s 
MPEG -2) can easily be integrated into 
this environment without any serious 
problems. When you are finished, you 
will have a high -quality digital mas- 
ter that can be used for a variety of 
purposes. 

Then, take that component digital 
master, run it through a high -quality 
compression preprocessor and com- 
press it using MPEG -1. One differ- 
ence between MPEG -1 and MPEG -2 
is the data rates these systems are 
designed for. MPEG -1 is designed for 

Most of today's digital acquisition formats use 

compression, and, for the most part, the most 

popular scheme is DV -not AVR or MPEG. 

compressed using Avid's AVR compres- 
sion scheme, edited, output as either 
digital or analog and recompressed to 
MPEG -1 for distribution. 

First of all, the original signal is going 
through several conversions. For best 
quality, conversions need to be kept to 

lower data rates and can actually pro- 
duce better -looking pictures at lower 
data rates than MPEG -2. Because this 
is going on the Web, data rates and 
file sizes need to be kept as low as 
possible. Yes, there will be higher 
data rates available soon for the In- 
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ternet, but 
I remem- 
ber when 
the PC1 bus 
(at 132Mb /s) 
was going to solve all the problems of 
moving video through a PC. Just like 
PCs, as the Internet's capacity in- 
creases, so too will the applications 
running on it. 

As far as editing compressed MPEG 
streams, yes it is possible, but the tech- 
nology is in its infancy and I would 
avoid it for an application such as this. 
One of the first implementations of 
bitstream editing technology will likely 
be in some type of (HD) master control 
application. Good luck and let me know 
how it turns out. 

What solutions are you looking for? 
Send any comments, questions or con- 
cerns to drdigital @compuserve.com 
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UNDER ALL 
THAT CABLE? 

Mom 

In conventional systems, every frame synchronizer needs a 

physical link to its tracking audio delay unit. 

But use your IQ and you won't get tangled up with all 

those cable -runs between audio and video modules. 

RollTrackTM is exclusive to our IQ ModularTM system. 

It's a connection -free automatic tracking delay that sorts out the 

sync process automatically without the mess and 

configuring problems of external cabling. 
p 

Just one wire links all boxes in SIMPLY MORE INTELLIGENT 

the network to our RoIICaIITM remote control system. 

So now you can place audio and video modules as far 

apart as you choose. 

So uncomplicated. But then this is just one of the many 

intelligent ways that our unique IQ ModularTM system unravels 

the complex demands of the digital era. 

Controllable 
IQ MODULAR 

by 5 SNELL & WILCOX o 
For more Information on the IQ MODULAR System contact: 

Tel: (408) 260 1000, Fax: (408) 260 2800, e -mail: intoOsnellusa.com website: www.snellwilcox.com 
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Panasonic employed numerous flat panel monitors, including two PT42P1 42 -inch progressive scan plasma displays. in ABC One's 

digital production truck. Photo courtesy Panasonic. 
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B y John A. Luff 

is Tuesday, August 31st, and the ABC crew that spent Monday in Oakland, CA, 
doing NFL Monday Night Football is on its way home before heading out again 
for Monday Night Football's regular season game between the Miami Dolphins 
and Denver Broncos in Mile High Stadium in September. Ordinarily, there are three trucks involved 

in the Monday Night Football (MNF) broadcast. 
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ABC 
But this year, a newcomer augmented 

the rhythm. The interloper produced a 

unique piece of history- making televi- 
sion: NFL Monday Night Football in 

HD, the first regularly scheduled pro- 
gressive scan sports broadcast. Pana- 
sonic assembled a crew of design engi- 
neers, factory personnel and techni- 
cians to support the challenge in the 
incredibly short time period of 137 
days since the concept was hatched 
just before NAB. 

ABC's broadcast engineering and op- 
erations president, Preston Davis, and 
Panasonic Broadcast & Television S . 

that live major sports provided the best 
platform to demonstrate the benefits 
of HD. Allgyer enlisted Synergistic 
Technologies Inc. (STI) in Pittsburgh 
to deliver the significant challenge. 

Panasonic completed development of 
the AQ -7200 720P studio HD camera 

video formats. The truck would send 
the 45Mb MPEG signal to New York 
along with Dolby Digital AC -3 audio 
at 640Kb for full 5.1- channel sound. 

On a fast track, Gerling and Associ- 
ates was selected to build the truck 
body. Gerling delivered the nearly 58- 

STI decided to make a statement about the future of 

production vehicles and build an all -HD monitor wall 

using flat panel LCDs and plasma displays. 

and its companion, AQ -720 720P 
hand -held camera and delivered them 
for integration in early August. At the 
same time, STI worked with other man- 
ufacturers to line up the rest of the 
systems. They asked Snell & Wilcox, 

foot (open) truck a scant ten weeks 
later, with a 40 -foot by 5 -foot expan- 
sion on one side, an 18 -foot by 18 -inch 
expansion for the monitor wall and a 

two -foot extension at the rear of the 
truck to expand audio. 

In June, even before the design was 
final, STI began construction of the 
system in skeleton racks built to mimic 
the exact dimensions of the incomplete 
truck. In mid -July, the company took 
delivery of the truck and began a sched- 
uled five and one half week assembly 
of more than $6 million worth of truck 
and hardware. Panasonic supplied the 
truck with two digital WR -DA7 digital 

tems' president, Warren Allgyer, con- 
cluded a key agreement in April that 
could well shape part of the future of 
HD in the U.S. ABC wanted to produce 
programming in HD that would excite 
the public. Panasonic wanted to show- 
case its HD solutions, including ad- 
vanced HD production equipment and 
DTV receivers for consumers. 

Davis and Allgyer met in early April 
and challenged each other to develop a 

unique public viewing experience and 
to deliver a system up to the demands 
of MNF in HD. In what Allgyer laugh- 
ingly said could be a "career- defining 
move," ABC and Panasonic agreed 

Above Left: Panasonic HD -D5 VTRs replays using Lance controllers. Above: Camera 
personnel use one of 12 cameras from ABC One to zoom in on Denver's Mile High 
Stadium. Photos courtesy John Luff. 

Pluto Technologies, NVision, Tiernan, 
Dolby, Tektronix and others to supply 
key equipment. VTRs were Panason- 
ic's AJ- HD2700s and their AJ- 
UFC1800 Universal Format Convert- 
ers would convert TV signals between 
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audio mixers in a master /slave config- 
uration to expand the input digital 
audio capabilities. Even Panasonic's 
office equipment company was part of 
the project. 

STI's installation crew, under the di- 
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we'll take you there. 
While digital technology is the mandated future of the 
television industry, the path to digital transition is a 

confusing journey for many broadcasters. 

Professional Communications Systems brings the expertise 
and experience necessary for planning and managing 
the many tasks involved in the digital transition 
process. We design this process for your station, in your 
market, addressing your specific needs. 

We have the resources; financial, technical and human. 
We have the experience, including transitions involving 
relocation. We have the relationships; architects, con- 
tractors, manufacturers. And we have the training systems 
to get your people up to speed in a hurry. 

The deadline is rapidly approaching. If you're unsure of 
the path to digital transition, let us take you there. 

( Technology Evolves. We Take You There" 

PROFESSIONAL COMMUNICATIONS SYSTEMS 

1,,1,1,. \111.1, 1.1,tx". i.. 
5426 Beaumont Center Blvd. 

Tampa, FL 33634 (800) 447 -4714 

www.pcomsys.com 
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ABC 
rection of Marty Skoff, executed the 

designs of the project's lead design 
engineer, Jim Naughton. Everyone 
knew the September I delivery date 
was immovable. That would give ABC 
just ten days to experiment with pro- 
ducing a HD version of Monday Night 
Football. 

In early August, ABC requested that 
the truck be finished early enough to 
use it on the last MNF preseason game 
in Oakland as a HD rehearsal. A de- 

STI's shop bound for Oakland. 
In Oakland, nervous ST1 personnel 

turned on the finished systems and 
ABC's staff saw for the first time a fully 
functional HD production system, 
started just over 130 days earlier. The 
system included seven 720P cameras 
with eight replays and two channels of 
DVE. On Monday the rehearsal looked 
less like a debugging session and more 
like a routine use of proven system. 
ABC chose to keep the "experiment" a 

rehearsal, ensuring that viewers' first 
experience with Monday Night Foot- 
ball in HD would be the "full up" 
production from Denver. 

After the game, the truck returned to 
Pittsburgh for the finishing touches, 
including a billboard -sized logo. 

The new ABC truck 
system is a tour de 

force in replicating the 
customary tools while 
moving considerably 
upscale. The truck is 

wired for 12 cameras, 
10 AJ- HD2700 D -5 

HD VTRs, two 
DVCPRO HD VTRs 
and eight single -chan- 
nel servers (all record- 
ing devices are wired 
for eight -channel au- 
dio using Dolby E en- 

coding). This winter, 
when a larger Calrec 

Alpha 100 digital audio production 
console with additional channels is 

finished, it will replace the Panasonic 
Ramsa DA7 audio consoles installed 
in the interim. 

Two weeks after the rehearsal, the 
first live broadcast was produced by the 

ABC production team under the direc- 
tion of Norm Sammet. It heralded the 

arrival of live sports in 720p HD. 

ABC One deploys Panasonic AO -72 cameras on fiber optic 
cable, allowing flexibitlity at field level. Photo courtesy 
John Luff. 

sign and fabrication review was held 
on the first Saturday in August and 
then developed a new schedule. The 
truck would leave eight days ahead of 
schedule to make the Oakland broad- 
cast possible. Panasonic engineers de- 

livered the new native 720P cameras 
later that week. 

STI decided to make a statement about 
the future of production vehicles and 
build an all -HD monitor wall using 
flat panel LCDs and plasma displays. 
Up until now, all HD trucks used less 

costly NTSC monitors for production 
monitoring. At NAB the team had de- 

cided the new SGI 1600 SW wide - 
screen 17 -inch color LCD might well 
be a better answer to the problem, 
saving precious weight and power con- 
sumption. A total of 34 LCDs sur- 

rounding two Panasonic PT42P1 42- 
inch progressive scan gas plasma dis- 
plays were installed in the truck. The 
completed truck left on schedule from 

lohn A. !Jiff is president of Synergistic Tech- 
nologies Inc. in Canonsburg, PA. 

Design team: 
Warren Allgyer, Panasonic 
John Luff, project manager, STI 

Jim Naughton, lead designer, STI 

Kevin Clifford, designer 
Marty Skoff, installation manager 
Bill Sturcke, Panasonic 720P 

camera system 
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Equipment list: 
Size closed: 8 1/2" x 53' (plus 

air conditioning depth of 30 ") 
Size open: 15' by 55'; curb side 

expansion 5' x 39'10 "; street 
side expansion 18" x 18' 

Weight: 74,900 lb. (with 
tractor): 

Height: 13'6" 
Manufacturer: Gerling and 

Associates, Sunbury, OH 

Production: Snell & Wilcox 
HD1024 production switcher: 
1 1/2 ME; 2 DVE channels and 
4 still stores 

2 Panasonic PT42P1 plasma 
displays, 480p 852x480 

10 Panasonic BT- S915DA 9" 
color monitors, switchable 4:3 
or 16:9 

34 SGI 1600SW 17" HD LCD 
displays, 1600x1024 resolu- 
tion 

Genelec 1030/1031/1092 self - 
powered audio monitoring, 
5.1 channel surround sound 

Video: Panasonic Native 720P 
DSP HDTV cameras 

3 AQ -72 hand -held cameras 
4 AQ -7200 studio/field cameras 
3 Fujinon HA66X9.5BESM HD 

lenses 
1 Fujinon HA66X13.5BESM HD 

lens 
2 Canon HA20X7.5BEVM HH 

HD lenses 
1 Canon HJ9X5.5B wide angle 

lens for hand -held cameras 

VTR: 6 Panasonic AJ- HD2700 
HD -D5 multiformat HD VTR, 
wired for 10 VTRs 

4 Pluto HyperSpace HD video 
servers 

Panasonic AJ -HD510 HD -D5 
interfaces 

Transmission: NVision Envoy 
6128 64 In 128 Out 1.5 Gb 
HD router 

Tektronix GVG SMS -7000 
64x64 SDI/NTSC/stereo audio 

Tektronix GVG SMS -7500 
256x256 synchronous AES 

router 
3 Panasonic UFC -1800 

universal format converters 
5 Leitch Juno HDU -3800 

upconverters 

Audio: 2 Panasonic Ramsa DA- 
7 digital audio consoles 

Analog and AES inputs and 
outputs 

Winter installation of Calrec 
Alpha 100 digital console 
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4000 Series frames. 
1 RU or 2RU 

AES analog to digital converters 

AES digital to analog converters 

AES channel swapper/ 
mix module 

SDI embedders ansi 
disembedders 

AES delay comn,ators 

SDI fiber optic transmitters, 
receivers and transceivers 

HD-SDI fiber optic transmitters, 
receivers and transceivers 

Reference generators 

SDI and HD -SDI routing from 
8 x 8 to 256 x 256 (and larger] 

AES synchronous and 
asynchronous from 8 x 32 to 
2048x2048 

Time code from 8 x 32 
to 512 x 512 

Machine control /data routing 
from 64 ports to 256 ports 

ENVY router control system with 
X -Y and Multi- purpose control 
panels and easy -to -use GUIs 

DSGQNm 
125 Crown Point Corot 
Grass Valley. CA 95945 

Embedders and 
Disembedders 

SD4150 
AES Embedder 

Embedding Problems 
Component SDI video has always offered the ability to embed up to 16 channels of 
audio in a video stream. There are, however, associated problems. When a switch is 

made between two video sources that contain embedded audio data, it is difficult to 
obtain a clean audio transition at the receiving end. 

Then there are multi -channel difficulties. When more than four channels are required, 
the normal technique is to cascade embedders. Cascading embedders is expensive and 
the more channels inserted, the more difficult it becomes to determine channel location 
at the receiving end. Plus, with the advent of surround sound in general usage, phase 

alignment becomes all but impossible with cascading. 

NVISION Solutions 
NVISION's innovative embedder and disembedder modules solve these problems. 

All signals are retimed, to create virtual error -free switching. No more pops 

and clicks. 

NVISION's multi -channel expansion modules can each handle 12 additional 
channels (for a total of 16) so there is no longer a need for cascading. This 
saves money. 

NVISION's modules allow selectable group assignment for easy channel 
identification and location. This resolves all data allocation problems. 

N VISION has developed proprietary reframing ASICs that pr3vide 
sample alignment across groups. Surround sound is reliable aid real! 

A further feature of the disembedder is the built -in monitoring 
quality D to A converter and mini headphone jack, for convenient 
channel pair locating and subsequent output group assignment. 

Circle (130) on Free Info Card 

Click here for your free copy of THE BOOK II 

Till: 
BOOK 

E N G I N E E R I N G E L E G A N C E 

www.americanradiohistory.com

www.americanradiohistory.com


Systems Design & 

Transmission & Distribution 

Proof -of- performance measurements 
BY DON MARKLEY 

Most of us are acquainted with the 
requirements for a television proof 

of performance on analog NTSC trans- 
mitter systems. The rules are fairly 
straightforward concerning those mea- 
surements and plenty of examples can 
be found in a variety of literature. Nev- 
ertheless, a quick review follows. 

Analog proofs 
NTSC measurements normally include 

frequency response measurements, cal- 
ibration of the power meters, spectrum 
analysis data to show both in -band and 
out -of -band signals, aural distortion and 
carrier frequency measurements. A 

problem area was the measurement of 
envelope delay in the visual signal. In- 
cluding a vague reference to the fact 
that it had been measured at the factory 
traditionally solved this. In recent years, 
that clever bit of side -stepping has been 
eliminated by the availability of rela- 
tively inexpensive equipment capable 
of easily measuring envelope delay. Years 
ago, sideband characteristics were mea- 

sured with response measuring equip- 
ment that left something to be desired. 
It seemed at the time that you simply 
tuned slowly until the waveform looked 
familiar or like the one in the literature. 
Then, you took a picture quickly before 
it went away. Thankfully, things have 
changed. 

The standard tool for frequency re- 
sponse measurements then became the 
Tektronix model 1405 Sideband Adapt- 
er along with one of their spectrum 

require an optional local oscillator out- 
put to drive the 1405. Tektronix' friendly 
competitor Hewlett- Packard will also 
provide a connection to the 1405 for 
their spectrum analyzers if you so re- 
quest. Differential phase and gain mea- 
surements have now become a one - 
button test with printed readout. In 

fact, reasonably priced instruments are 
readily available to easily measure al- 
most everything you need for a proof of 
performance. It becomes more and more 

The Commission's rules lead directly to the 

ATSC standard. 

analyzers. That is still a very effective 
way of measuring NTSC sideband re- 
sponse. With the newer spectrum ana- 
lyzers, hard copy of the measured re- 
sults is easy to obtain. Somewhat sadly, 
the scope camera with the Polaroid film 
pack is becoming a thing of the past. 
Newer Tektronix spectrum adapters 

FRAME GRAB 
A look at tomorrow's technology. 

What do you do while watching TV? 
People are multitasking when it comes tt er)tertainment. 

(/,, r 50 
Watch TV 

ow Listen to radio 

Read a newspaper 
No Read a magazine 

J Go on the Internet 
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difficult to fudge a little bit and main- 
tain your sense of integrity. When you 
were reading an old fashioned meter, 
you could employ a little Kentucky 
windage by leaning to one side before 
you took a reading. It was often possi- 
ble to improve frequency response by a 

decibel or so in that fashion. You can't 
do that with a digital readout. 

The digital side 
Now we are moving into a new era in 

television testing. It is becoming neces- 
sary to perform proof -of- performance 
measurements on digital television trans- 
mitters. Of course, we are assuming 
such a thing exists. A review of the FCC 
Rules and Regulations will leave one 
frustrated -nothing seems to be men- 
tioned. Everything concerning equip- 
ment performance discusses only NTSC 
analog systems with the additions of 
subcarriers, stereo, vertical interval in- 
formation and subscription services. No 
DTV. That same problem carries over 
into a review of the fourth, fifth and 
sixth Report and Orders along with 
their associated reconsiderations, fur- 
ther explanations, et al. Only one re- 
quirement was found in a diligent (30 
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Available as an 8 x 4, 

8x 8,12x4,or12x8 

Compatible with 
HDTV, composite 

video, S- video, and 

component video 

12 programmable presets 
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Balanced and/or 
unbalanced stereo audio 

QuickSwitch'' Front 

Panel Controller 

Video bandwidth: 
150 MHz ( -3dB), 

fully loaded 

Extron's Simple Instruction SetTM 

for RS- 232/422 

Matrix Switching for 
HDTV Signals 

Matrix 50 Switcher Series 

Extron's Matrix 50 switcher series are flexible matrix switchers 

capable of routing HDTV RGsB, component video, S- video, 

composite video, and stereo audio in 8 x 4, 8 x 8, 12 x 4, and 

12 x 8 I/O sizes. Any source may be routed to one or more 

destinations, and signal routing is easily controlled from the 

front panel or through RS -232 control, providing convenient, 

centralized control in a broadcast environment. The Matrix 50 

offers 150 MHz ( -3dB) video bandwidth, audio switching, 

12 programmable presets of matrix switching configurations, 

user- friendly programmability, and a rack- mountable 

enclosure. 

Broadcast Quality 
With 150 MHz ( -3dB) video bandwidth (fully loaded) and 

no less than +/- 0.1dB from 0 to 80 MHz, the Matrix 50 

delivers broadcast quality HDTV performance -meeting and 

exceeding the requirements of any broadcast or post 

production application requiring the routing or distribution 
of analog 1080i, 1080p, 720p, 480i and 480p HD 
component formats set by the Advanced Television Systems 

Committee (ATSC). 

Ease of Use 

12 programmable presets of matrix configurations for inputs and 

outputs allow the user to conveniently configure any broadcast 

environment. Programming is quick and easy with Extron's 

Simple Instruction Sete". The Matrix 50 is housed in a 2U high, 

rack- mountable enclosure and is available in 28 different models. 

The Matrix 50 Series comes with these additional standard 

advantages: 

Capable of routing SMPTE analog signals for 1080 i /p, 

720p, and 480 i/p 

Fully buffered inputs /outputs to assure signal integrity 

Audio input gain /attenuation per input and audio 

breakaway switching 

Auto-switchable internal power supply (100- 240VAC, 

50/60 Hz) 

For complete details, visit our website at 

http: / /www.extron.com /product /product.asp ?id= matrix50 

Extron Electronics 
800.633.9876 www.extron.com 

ELECFRONICSIRGB SYSTEMS. INC. = 1230 South Lewis Street, Anaheim, CA 92805 
800.633.9876 714.491.1500 FAX 714.491.1517 
U.S.A. ornr .S 

EXTRON ELECTRONICS, EUROPE 
Beeldschermweg 6C, 3821 AH Amer,foon 
31.33.453.4040 FAX .31.33.453.4050 

The Nethedands 

EXTRON ELECTRONICS, ASIA 
41 B Kr ta Ayer Road, Singapore 089003 
.65.226.0015 FAX .65.226.0019 
Singapore 
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minute) search by the author. Section 
73.682(d) of the Rules and Regulations 
states that the transmission of DTV 
signals shall comply with the standards 
for such transmissions set forth in Ad- 
vanced Television Systems Committee 

Another of the ATSC standards is iden- 
tified as "Transmission Measurement 
And Compliance For Digital Televi- 
sion" (Doc. A/64). Again, that can be 

quickly downloaded from their Web 
page. It specifies those values that should 

Station engineers have thought mainly in the 

frequency domain ... now they need to start 

thinking in the time domain and worrying about 

such things as symbol rate tolerance, carrier 

phase noise and error vector magnitude. 

(ATSC) Doc. A/52 and A/53. Those 
standards are available at www.atsc.org 
and should yield many fascinating hours 
of reading. 

Nowhere in the FCC Rules and Regu- 
lations is there any requirement that 
specifies exactly how the DTV trans- 
mitter is to be operated. Even the power 
measurement instructions only refer to 
analog systems. However, the reference 
to the ATSC standards does lead to a set 
of performance requirements that 
should at least be taken as a guideline. 

be met for proper operation of a DTV 
transmitting system. That document 
should be a must for every chief engi- 
neer of a DTV station. While the FCC 
Rules and Regulations do not directly 
fix the standards, it could reasonably be 
argued that Doc. A/64 becomes a de 
facto rule. Look at it this way - Sec. 

73.682(d) says that DTV stations must 
comply with the standards in A/52 and 
A/53. Then A/64 tells what the limits 
should be to meet A/52 and A/53. There- 
fore, the Commission's rules lead di- 

rectly to the ATSC standard. While a 

station might not be cited for not com- 
plying with A/64, it still is a realistic set 
of values for station operation. 

The general agreement seems to be 

that simple power and frequency mea- 
surements are reasonable and still should 
be made. Power should be measured 
with a calorimeter but there is no cor- 
rection to peak power. Remember that 
we are dealing with average power now. 
ATSC also recommends that the power 
variation be limited to ±5% to stabilize 
the number of receivers that can regu- 
larly receive viewable pictures at signif- 
icant distances from the transmitter. 
After that, the big thing seems to be to 
adjust the system for correct error vec- 

tor magnitude (EVM) or S/N (signal to 
noise ratio) and to confirm that the 
operation is within the DTV emissions 
mask. Since you probably can't do any- 
thing about the emissions mask, we will 
discuss it first. 

The current mask was defined in the 
Memorandum Opinion and Order on 
Reconsideration of the Sixth Report 
and Order, FCC 98 -24. In particular, 
refer to paragraph 92 of that document. 
The station's compliance with the limi- 

IflGfflE 
Multimedia 
Editing Desks 

Contact us today for your 
FREE AVB Solutions Catalog. 

Call: 800.821.0019 or 

E -mail: mktg@apw- enclosures.com 

featuring STANTRON products 

endosare products 

D IR 
Manage and organize your 

media and equipment with 

the technical furniture 

system worthy of your most 

critical electronic assets. 

APW Enclosure Products has 

the most comprehensive 

offering of Audio/Video and 
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THE AZDEN 400UOR 

BIVIADCASTIIIIF WITH ALL 

Til OPTIONS! 
63 User -selectable Frequencies 
(794- 806Mhz) 

Crystal controlled and PLL- Synthesized 

Tone code squelch 
Dual antennas with BNC connectors 

-_ 
## 

XLR output with volume control 
Headphone Output with volume control Il Operates on 4 AA or 12V DC 

LED indicators for A or B antenna status, 
i AF peak, Power On /Reception status 

41XT Plug -in transmitter to 

use with your favorite 
low impedance 
wired microphone. 

41BT Available with 
omni (EX- 5O3H), 

uni- directional 
(EX- 5O3UH) or SONY 

ECM -44H. 

41HT Uni -directional 
handheld.Also available 

with AUDIX 0M -3 capsule. 

UHF TRUE DIVERSITY RECEIVER 

147 New Hyde Park Road, Franklin Square. NY 11010 

(516) 328 -7500 FAX (516) 328 -7506 

E -Mail - AZDENUS @AOL.COM 

Alden Home Page: www.azdencorp.com 
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cation of the mask can be checked with 
any reasonably good spectrum analyz- 
er within a reasonable tolerance. A 

good discussion of that can be found in 

a paper by Dr. Paul D. Smith titled 
"Understanding the FCC's DTV Emis- 
sions Requirement." That paper is iden- 
tified as Report #6157 by Micro Com- 
munications Inc. Another great paper 
dealing with the mask and the overall 
performance of a DTV transmitter is 

"Measuring The DTV Signal" by Hen- 
ry Fries and Brett Jenkins of Thomcast 
Communications Inc., Comark Divi- 
sion. That paper was presented at the 
fall symposium of the IEEE Broadcast 
Technical Society. You may obtain a 

copy of that paper from the authors at 
Comark or soon via the BTS page 
found under Societies on www.ieee.org. 
You should also look at "Digital Tele- 
vision Transmission Parameters - Anal- 
ysis and Discussion" by Carl Eilers 
and Gary Sgrignoli of Zenith. You 
should be able to find it on that same 
Web page. 

Your author hereby apologizes for 
not including all of the information in 
this article that would be needed to 
analyze the performance of a DTV 
transmitter. Such an inclusion would 
extend this column to a series. That is 

why the reference has been made to the 
papers listed above. For those who 

need such information, it would be 
better provided by directly obtaining 
the papers than by using a synopsis 
from this column. At least we have told 
you where to go - something that has 
often been done to the author. 

The Comark paper also discusses oth- 
er measurements on the DTV transmit- 
ter. Unfortunately, everything other than 
looking at the radiated signal requires 
rather expensive test equipment. Two 
commonly discussed items are the Tek- 
tronix Model RFA 300 analyzer and 
Hewlett Packard 89441 Vector Signal 
Analyzer. Unfortunately, these are a bit 
pricey. For example, the HP 89441 cur- 
rently goes for more than $60,000 when 
equipped with the nicer options. There- 
fore, the manufacturer's representative 
will generally do the measurements per- 
formed for a complete proof at the time 
of installation. 

The biggest problem for most station 
engineers will be changing their mode 
of thinking. Those of us with gray (if 

still existing) hair had to go through 
the change from vacuum tube technol- 
ogy to discrete solid -state devices. Then 
we moved from those components to 
integrated circuits. For all of that tech- 
nology, station engineers thought main- 
ly in the frequency domain in terms of 
frequency response, phase and group 
delay. Now, you need to change to 

thinking in the time domain and wor- 
rying about such things as symbol rate 
tolerance, carrier phase noise and er- 

ror vector magnitude. 
Fortunately, some manufacturers are 

providing the ability to measure some 
of those parameters via their exciters 
and proprietary software. Such sys- 

tems act as an excellent backup once 
the transmitters are initially adjusted 
in conjunction with the antenna and 
transmission line systems. Individual 
stations won't really need systems such 
as the big signal analyzers unless major 
changes are made or massive failures 
occur. On the other hand, rumor has it 
that less expensive equipment is being 
designed that will allow the individual 
station to keep a fairly close watch on 
transmitter performance. 

Unfortunately, the times are chang- 
ing. DTV systems can't be operated by 
simply using the techniques perfected 
in NTSC systems. As bad as it sounds, 
station engineers are going to have 
learn new tricks or prepare to make 
way for new dogs. 

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

Send questions and comments to: 
don_markley B intertec.com 

Need Product 
Info Fast? 
check out 

www.broadcastengineering.com 
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Freedom from tape format differences, 
Freedom from NTSC to PAL conversions, 
Freedom from expensive shipping and satellites, 
Freedom from rushing to meet courier deadlines, 
Freedom from stumbling through complex technology. 

Finally. A way to send and receive video and audio, from approval to digital master quality, across town or 
around the world, without confusion, without couriers, without chaos. ClipMail- Pro, Telestream's new MPEG -2 
digital media delivery system, uses store and forward technology to deliver what you need, when you need it, 
without tape format concerns. And video quality is never compromised by transmission speed. 

ClipMail Pro sends media across a choice of standard telecommunications networks, including the Internet, 
without any loss of quality during transmission. So what you see is what they get. 

And although ClipMail Pro was developed by video professionals, for industry professionals, 
you don't have to be one to use it. It's as easy as sending e-mail. 

So Discover Freedom. Discover ClipMaiI M Pro. 

T E L E S T R E A N A 

Circle (133) on Free Into Card 

www.telestream.net 
Toll free 877 CLP MAIL. 
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Production Clips 

Audio metering devices 
BY KENNETH HUNOLD 

Audi() meters arc a poor, misunder 
stood lot. In many pieces of equip- 

ment they are included seemingly as an 
afterthought, as a signal presence indica- 
tor or just "something to go by" rather 
than as a true measurement device. 

For offline setting of levels (with sine 
waves), almost any kind of meter will 
suffice, especially if the meter is built into 
the device you are setting. "Turn it up until 
the third LED lights" will still result in a 

repeatable, if only an arbitrary, level. If 
you are setting up the gain structure of a 

device, you are often using (relatively) 
pure sine waves as opposed to a complex 
signal, such as program material. In that 
case, the meter indication is relatively easy 
to read and is reasonably repeatable. It 
can be tempting to use these metering 
devices that have reasonable accuracy but 
unknown frequency response, depending 
on the application. The use of sine waves, 
or pure tones for set up allows the use of 
lower -quality meters or digital multime- 
ters without true RMS algorithms to be 
used. Inexpensive digital meters often read 
the average value of a signal, but if they 
assume that the signal is a sine wave 
(sometimes not a correct assumption), the 
display can be scaled to "read" RMS 
values. 

Metering, both for calibration and op- 
eration (gain riding), is an area where 
multiple standards coexist. The tradi- 
tional method of metering/monitoring 
audio signals was the VU meter. Learn- 
ing how to "ride" an audio level is very 
much an acquired skill. It is sometimes 
difficult to interpret the movement of a 

VU meter, and instructing operators how 
to set program levels based on its "read- 
ings" can give greatly varying results. If 
there is a VU meter somewhere in the 
room, many operators will, almost sub- 
consciously, glance at it occasionally as a 

sort of "reality check" during a session 
or show. More often than not, this is due 
to the lack of faith in the meter that the 
operator is looking at. 

We have come a long way from the 
days of the VU meter with an LED to 

indicate "peak" level. There are meter- 
ing implementations that give us much 
more information about the signal than 
the old VU meter ever could. The trick is 

to figure out a way to show the most 
information without the display being 
cluttered or hard to read and interpret. 

As broadcasters work with an expand- 
ing number of audio channels (first mono, 
then stereo, and now even more) it be- 
comes challenging to try to come up with 
a method to meter and display all of this 
information in a format that is meaning- 
ful, yet still easy to comprehend. 

Most audio mixers and engineers are fa- 

miliar with using a Lissajous, or X -Y display 
for two-channel systems. But as the number 
of channels grows to four, five, six, eight or 
even more, how can that many channels be 

comprehensively or intuitively monitored? 
A number of manufacturers have developed 
displays that can broadly be referred to as 
"fish finder" displays. This is because of the 
resemblance of these displays, at least at first 

glance, to a sonar -type display used by boat- 
ers and anglers to find fish and the depth of 
the water. 

audio signals. If you can, the best way to 
evaluate these meters is to give them a 
try. Talk it over with your colleagues and 
see what they think. If you have the 
opportunity, visit the manufacturer at 
trade shows or dealer showrooms. 

Digital meters mean different things to 
different people. Because digital audio 
assigns a value to every audio sample, it is 

theoretically possible to build a meter that 
could indicate every single audio sample. 
Of course, it would take over 65,000 
LEDs to build such a meter, and it 
wouldn't be all that useful. These meters 
can also have ballistics programmed into 
the device, so they can be changed from 
VU to PPM to "true peak" at the pro- 
grammer's option (and be selected by the 
operator.) Peak hold is also an option. 

Digital meters can be made with differ- 
ent resolutions. An eight -segment LED 
meter has more resolution than a four - 
segment LED meter, and less resolution 
than a 64- segment meter. It is important 
to remember that these statements alone 
do not describe the accuracy of the meter 
at all. 

There are metering implementations that give us 

much more information about the signal than the 

old VU meter ever could. 

The look, as well as the technology, of 
these displays varies widely and many 
designers are trying to come up with the 
best way to accomplish this task. Mea- 
surement devices resembling audio meters 
have been developed for video signals, 
and any such approach is fair game for 
development and approval by the market- 
place. It will most likely come down to 
users forming a consensus on the most 
useful of these displays. The waveform 
monitor and vectorscope evolved into the 
de facto standard measurement devices 
for monitoring video signals. 

Many manufacturers are looking for 
the best way to monitor multichannel 
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Audio meters are really scientific instru- 
ments. But in order for them to be useful 
in a production environment, they must 
be easy to use and provide the desired 
information without the need for time - 
consuming interpretation. The merger of 
science and art continues to evolve. Equip- 
ment manufacturers are now offering 
solutions, but they need to have feedback 
to develop these designs into truly useful 
tools that broadcasters use in their day - 
to -day operations. 

Kenneth Hunold is a broadcast applications 
engineer for Dolby Laboratories Inc.. New 
York. 
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FLAT OUT PERFORMANCE 

THE PT -42P1 FLAT PLASMA DISPLAY 
Panasonic technology has consistently established new standards for the 
industry. We refer to these accomplishments as "The Gold Standard." 

When it comes to gas plasma displays, "Gold Standard" means the Panasonic 
PT -42P1. Its widescreen 42' picture achieves new levels of brightness and 
contrast ratio. And its outstanding resolution makes you think you're looking 
through, rather than at the screen. 

The PT -42P1 not only offers Panasonic's bold new gas plasma technology; 
it delivers best of class performance for critical data display, video 
presentation and DTV studio production applications. 

THE PT -42P1. FOR YOUR IMPORTANT PRESENTATIONS, GO FOR THE GOLD. 

ONLY 3.5" SLIM! 

For more informati u,c Yf-42? i, _ll 1-DD-í-;;60i IJf,ui r=cla,*, 
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24 vs 16 - NOW THAT'S 
UNFAIR 

Get Maxim on your side. As the 

world's first 10 -bit compact digital 

standards converter with a 24 point 

aperture it brings a new level of 

performance to the 1 RU standards 

conversion league. 

Now you've got the advantage of 

50% more filtering precision than 

any other player in the game. 

The result, on pictures with rapid 

motion content, is a perfect com- 

bination of sharp picture quality and 

signal transparency with the mini- 

mum of blur and judder. 

Maxim builds on the winning 

strategy of Alchemist, the world -leader 

in standards conversion quality. 

With an unbeatable line -up of 

features it's the top scorer for high -end 

use wherever space is at a premium. 

MAXIM CVR500 

For more information on MAXIM and the other standards converters in our range: 
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WHAT YOU'D CALL AN 
ADVANTAGE 

Controllable 

COMPACT DIGITAL STANDARDS CONVERTER by 

ee ;aea. 
, e. e. 

Maxim CVR500 

The world's first compact digital standards converter with a 24 point 

aperture, featuring integral fixed mode aspect ratio conversion, sample 

rate conversion for embedded audio delay and RolltrackTM. 

SNELL & WILCOX 
Tel: (408) 260 1000, Fax: (408) 260 2800, e -mail: info@snellusa.com website: \ w.snellwilcox.com 

Circle (125) on Free Info Card 
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JJr 
High -speed networking technologies such as Gigabit Ethernet and Fibre Channel allow relatively large vid 
shared and sent thoughout today's facilities. Photo courtesy of SGI. 
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By Camden Ford 

Have you noticed how those small digital islands 
are growing and looking more like a continent? 
The first wave of digital video was marked by 
the replacement of analog devices. Many of 

these newer digital devices offered new and useful features 
such as pre -read and self -diagnostics. As important as this 
wave was to the television industry, these devices did not take 
advantage of digital networking. 

The professional video industry is well into a second wave 
of digital video, one in which islands are interconnected to 
form systems. This is a classic case of the whole being greater 
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Video 
networks 

than the sum of its parts. With the 
convergence of video and computer 
technology now reaching a critical 
mass, networking can be the next big 
step to facility efficiency. Choosing the 
right technology for a given applica- 
tion is the key to performance and - 
equally important - expandability. 

Converging technologies 
One of the first instances of conver- 

gence in broadcasting was in the form 
of nonlinear editing systems. Most of 
these systems were standalone or, at 
best, part of a simple network. The 
concept of workgroups was advanced 
based on the idea that all of the ele- 
ments of content creation needed to be 

linked to enhance productivity. What 
developed were networks linking 
graphic artists and audio workstations 
with the nonlinear editing worksta- 
tion. Artists and editors could exchange 
materials electronically, reducing er- 
rors and eliminating the costs of and 
need to care for floppy disks, tapes and 
other physical transfer media. 

Success in this area naturally led to 
the implementation of shared storage 
systems where multiple editing work- 

level with respect to moving video files. 
It is time to consider the question of 
effectively networking an entire facili- 
ty. The typical goal would be to move 
content throughout a broadcast facili- 
ty electronically, without using video- 
tape. To consider effective network 
strategies for broadcast facilities, a 

primer in network technology choices 
is in order. 

Basic choices 
As broadcasters integrate more digi- 

tal systems into their facilities, reli- 
ance on different types of video com- 
pression increases. In many cases, com- 
pression technology makes digital sys- 

tems cost -effective. Different compres- 
sion techniques (such as MPEG, DV, 
M -JPEG, etc.) are used in different 
applications based on their character- 
istics. As compression technologies 
improve, and network performance 
increases, many of these devices will 
integrate networking technologies to 
extend the size of these digital islands. 

Some common networking technolo- 
gies and topologies that are gaining 
acceptance in today's broadcast facili- 
ty include Fibre Channel networks, 
Storage Area Networks (SANs), Ether- 
net, and ATM. SDI/SDTI technology is 

used as a replacement for analog video 
routing systems. Although not a true 
networking technology, SDI/SDTI is 

used to connect standard video devices 
such as VTRs, switchers, mixers, video 

One factor limiting routine network implementation has 

been the size of video files. 

stations could have access to needed 
material. At the same time, computer- 
ization had already penetrated man- 
agement functions, such as on -air pro- 
gramming databases, schedules, auto- 
mation systems and other station func- 
tions. One factor limiting routine net- 
work implementation has been the size 

of video files. Early networking tech- 
nology was slow and did not take into 
account the real -time needs of video. 
Because of this, early networks were 
relegated to data transactions and con- 
trol functions. 

Today, however, network technology 
has reached a reasonable performance 
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servers, video monitors, etc. through a 

central router. Advantages of SDI/SDTI 
are that it can carry uncompressed 
ITU -R 601 video as well as compressed 
formats such as DV, MPEG, HDCAM 
and DS -HD, and of course, most broad- 
cast manufacturers support SDUSDTI 
as a standard interface on their prod- 
ucts. 

Fibre Channel (FC) networks are be- 

ing installed to link multiple video 
servers together for transferring files at 
high speeds. FC itself runs at gigabit 
speeds, but due to packetization and 
protocol overhead, the actual data 
throughput is closer to 600Mb /s. While 
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FC networks are growing in size due to 
the recent advent of intelligent FC 
switches, the protocols used in many 
cases are still proprietary. Typically, 
video servers that utilize FC network- 
ing for file transfers cannot transfer 
files in and out of the network or 
interoperate with non -FC devices. FC 
does not currently support isochro- 
nous streaming and can only be used as 

an asynchronous data transport. Due 
to this, FC networks are often utilized 
within a single manufacturer's product 
family. To get video or data into or out 
of these networks, typically requires 
the video or data to pass through one 
of these devices via some other inter- 
face (usually SDI for video or Ethernet 
for data). 

Storage area networks are a fast grow- 
ing technology, especially for the data 
industry. Storage area networks (SANs) 
also use FC networking, but instead of 
connecting one device to another, they 
connect devices to a storage system. 
Devices connected to a SAN can share 
video and data files by using disc stor- 
age as a central data repository. The 
acceptance of this networking topolo- 
gy in the nonlinear production and 
post -production markets is growing. 
A SAN allows multiple nonlinear work- 
stations to access a common pool of 
shared storage. Unlike the FC networks, 
SANs use standard FC protocols for 
accessing FC disc storage (typically 
SCSI on FC). Storage can be shared by 
connecting multiple workstations di- 
rectly to the FC storage through a FC 
hub or switch. The difficulty with these 
networks is that to control access to 
the shared storage, complex, propri- 
etary file systems and file management 
software may be required. In many 
implementations, software drivers must 
run on every workstation tied to the 
network. In addition, an external work- 
station may be used to synchronize 
access to the material stored. To attach 
external devices to the SAN, these de- 

vices must be capable of running this 
proprietary software. Typically this lim- 
its network access to workstations only. 
As in the FC networks previously de- 

scribed, moving video or data into or 
out of this network means the video 
and data must pass through one of 
these workstations. 

Ethernet networks are mature and 
relatively inexpensive. They have been 
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ised extensively in broadcast facilities 
=or years as data and control networks. 
Most broadcast facilities have internal 
IS networks for general application 
and file sharing. Most automated traf- 
fic systems have Ethernet connectivity 
for local access. Many also have con- 
nectivity over wide area networks 
I WANs) to a centralized traffic and 
program scheduling system. Many 
automation systems use Ethernet net- 
works for connectivity to central me- 

dia databases and to distributed con- 
trol computers. However, many times, 
these similar networks remain islands. 
Typically, these networks are not used 

for transferring video files, and most 
are standard 10Base -T or 100Base -T. 

The bigger brother to Fast Ethernet 
(100Base -T) is Gigabit Ethernet. This 
relatively new technology is limited to 
fiber optic connections. Fiber optic 
connections are not yet standard on 
PCs; however, new NICs are available 
that offer these connections as stan- 
dard I/O. Because Gigabit Ethernet 
uses the same protocols as other imple- 
mentations of Ethernet, it is therefore 
automatically compatible with exist- 
ing application software. The increased 
bandwidth makes Gigabit Ethernet fea- 

sible for high -speed transfer of video 
files between devices. Broadcasters are 

already starting to see implementa- 
tions of Gigabit Ethernet used instead 
of Fibre Channel for interconnecting 
video servers. The data rates for file 
transfers are relatively similar and Gi- 
gabit Ethernet is a widely accepted 
standard. Not only that, but it is easy 

to connect to other devices such as 

nonlinear editing workstations, auto- 

classes of service, it can be fairly ex- 
pensive to implement. It is a highly 
flexible and highly scalable technology 
that is most often used for long -haul 
data backbone networks such as the 
Internet backbone and telephone net- 
works. Many broadcasters have used 

ATM on wide area networks for both 
data and video applications, but it is 

The acceptance of SAN networking in the nonlinear 

production and post -production markets is growing. 

mation systems, traffic systems, etc. 
One disadvantage of Gigabit Ethernet 
is that it does not support isochronous 
channels, which can be used for video 
streaming. Because of this, bandwidth 
or timing cannot be guaranteed. 

ATM was originally designed to han- 
dle both data and voice traffic. To do 
this, there is a mechanism for specify- 
ing class of service. Users can specify 
data priorities such that bandwidth 
can be guaranteed for voice (or video) 
applications. These come at the ex- 
pense of lower class of service data 
such as TCP /IP data. Because this tech- 
nology was designed to handle many 
types of data and up to five different 

not often used for internal network 
operations due to its complexity and 
cost. 

Planning for the future 
The dilemma facing broadcast facili- 

ty owners and operators today is how 
to install a full- featured network with- 
out constraining opportunities for lat- 
er growth, and - naturally - to stay 
within reasonable budget limitations. 
There is an overriding need for flexi- 
bility, both in the size of the network 
and the ability to handle video data 
from an ever -changing mix of input 
and output formats. This need for for- 
mat independence also encompasses 

Video: networking will provide even traditional applications, like the A/B -Roll Edit Room at Globecast America, with new ways of 
comp eting projects. Photo courtesy Globecast America. 
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Video 
networks 

broadcasters' requirements to get full 
use and value from the equipment cur- 
rently in their facilities while address- 
ing new equipment reaching the mar- 
ket each year. 

A number of solutions have been 
proposed and implemented. Some are 
more effective than others are. As al- 
ways, such decisions come down to a 

series of trade -offs; typically cost vs. 
features vs. flexibility. 

Computer networks are designed to 
handle data; but not all video content 
reaches a facility as data. However, not 
all networking technologies have these 
limitations. IEEE 1394 offers the abil- 
ity to route data in both an asynchro- 
nous and isochronous manner. Many 
people think of IEEE 1394 as a simple 
consumer technology used for con- 
necting digital camcorders to PCs. Dig- 
ging deeper into the IEEE 1394 speci- 
fication, one finds that it is a good 
networking technology for use in vid- 
eo- intensive environments. 

The current commercial implemen- 
tation is IEEE 1394a. This specifica- 
tion is complete. Products that meet 
this specification have been shipping 
for over a year. IEEE 1394a specifies 
link distances of 4.5m (15 feet) with 
standard cables and up to 10m (35 
feet) with high -quality cables. Bus 
speeds up to 400Mb /s are allowed. 
One may ask how an effective network 
can be built with cable distances of 
only 4.5m. The answer is that 4.5m 
link distance does not make a very 
good network. However, IEEE 1394 
proponents are forging ahead with a 

new specification known as IEEE 
1394b. The new specification allows 
IEEE 1394 devices to incorporate glass 
optical fiber (GOF), plastic optical fi- 
ber (POE), and unshielded twisted pair 
(UTP Category 5) for distances up to 
500m, depending on media type. This 
new specification increases bus band- 
width to 800Mb /s and beyond. The 
IEEE 13946 specification actually spec- 
ifies link bandwidths of 800Mb /s, 
1600Mb /s and 3200Mb /s. This new 
specification will be complete shortly. 

Prototype devices running at 800Mb /s 
are already operating at industry trade 
shows. 
With Gigabit Ethernet and Fibre 

Channel already on the market and 
running at gigabit speeds, what makes 
IEEE 1394 different from the other 
networking technologies? III I. 1394 

feature is that it provides the ability to 
allocate discrete bandwidth channels 
for delivery of isochronous datastreams 
such as video and audio. This means 
that a device can reserve 25Mb /s of 
bandwidth for streaming DV25 video. 
Regardless of other traffic on the net- 
work, the reserved data channel is nev- 

The increased bandwidth makes Gigabit Ethernet 

feasible for high -speed transfer of video files between 

devices. 

provides fixed, low latency end -to -end 
delivery for high bandwidth streams. 
Designed specifically as a multimedia 
technology for carrying audio, video, 
control, and data, 1394 provides two 
Classes of Service, isochronous (guar- 
anteed bandwidth) service and asyn- 
chronous service. Its most attractive 

er interrupted or reduced. 
Another interesting capability of this 

technology is that it can support up to 
64 individual isochronous channels on 
a single link. This means that up to 64 
different MPEG -2 videostreams can be 
simultaneously carried on a single link. 
In addition to the isochronous data 

Today's technologies allow video networks to move beyond data transactions and 
control functions and on to providing effective access to video files. While not yet 
tapeless, the future for online suites, like this Inferno bay at Post Logic Studios. 
Hollywood, is to move content entirely through the use of networking technology. Photo 
courtesy Spelling Communications. 
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channels, any bandwidth not reserved 
can be used for asynchronous traffic. 
There are already several commercial 
implementations of TCP/IP on IEEE 
1394. To guarantee at least some asyn- 
c aronous packet transport on the link, 
up to 80 percent of the available band- 
width can be reserved for isochronous 
data channels. The remaining band- 
width carries asynchronous packets. 
On a 400Mb /s link, this equates to 
320Mó /s for isochronous traffic (such 
as video and audio), and 80Mb /s for 
asynchronous packets (such as TCP/ 
IP). Using IEEE 13946 at 800Mb /s, 
this means that up to 640Mb /s can be 

used for video, leaving 160Mb /s for 
asynchronous packets. These numbers 
are a maximum for isochronous band- 
width. If less bandwidth is required for 
isochronous channels, any remaining 
bandwidth can be used for asynchro- 
nous packets (up to 50 percent of the 
link bandwidth). For example, using 
80)Mb /s IEEE 1394b with only 40 

MPEG -2 streams (10Mb /s per stream), 
400Mb /s of bandwidth is available for 
asynchronous traffic (IP traffic). This 
is four times the raw bandwidth of Fast 
Ethernet. 
Connectivity 

For the most part, current networking 

ports as standard connections. Apple 
and Sony computers have them, as do 
some Compaq and NEC computers. 
Many lower -end digital camcorders 
have them, and they are even appear- 
ing on some higher -end equipment. 
IFFF 1394 has been specified as the 

IEEE 1394 offers the ability to route data in both an 

asynchronous and isochronous manner. 

technologies used in video applications 
do not provide an easy connection to 
video and audio devices. Video servers, 
for example, may have physical connec- 
tors for SDI video, AES audio, LTC 
timecode, RS -422 control, Ethernet and 
Fibre Channel. The SDI, AES, and LTC 
connections are all different data for- 
mats carried at different bit rates; but 
they are all serial and isochronous. The 
RS -422, Ethernet and Fibre Channel 

connections are asyn- 
chronous, also with dif- 
ferent formats. Getting 
data into and out of this 
server requires a multi- 
tude of connections. IEEE 
1394 can simplify this be- 

cause it can carry all of 
the isochronous informa- 
tion and asynchronous 
information on the same 

cable. A simple example 
can be seen in the con- 
sumer market. For a non - 
linear editing workstation 
to record video for edit- 
ing, the workstation 
needs an SDI (or com- 
posite or S- video) input, 
and AES (or analog) au- 
dio input, a timecode 
reader (optional), and RS- 

422 (or RS -232) for con- 
trol of the VTR. With 
these connections and the 
appropriate software, the 
nonlinear workstation 
can then control a profes- 
sional VTR. On the con - 
sumer side, a PC with an 
IEEE 1394 card and a 

1394- capable digital camcorder can ac- 
complish all of the above with a single 
IEEE 1394 connection. 

Many devices are adding IEEE 1394 

preferred method of connecting set - 

top boxes to digital television sets, and 
some new HD VCRs now include 1394 
connectors. Additionally, there are a 

multitude of scanners, digital still cam- 
eras, and even disk drives that are 
implementing IEEE 1394. While most 
devices are generally consumer or in- 
dustrial grade, the high volume of these 
devices has driven the cost of IEEE 
1394 down to very low levels, reduc- 
ing the implementation costs. 

The advent of high -performance IEEE 
1394h technology, with its capacity 
for long distance links on fiber and 
copper cables, combined with IEEE 
1394 switching and mass storage tech- 
nology, makes 1394's future as a video 
networking technology. 

There is a next generation networking 
and storage solution for professional 
broadcaster based on IEEE 1394. The 
recently introduced Video Area Network 
has the capability of recording and play- 
ing back video, audio, and data in a 

variety of formats, both compressed and 
non -compressed. This network infra- 
structure was built to encompass the 
many devices on the market today with 
IEEE 1394 interfaces, as well as those 
without. The system includes a set of 
network interfaces that will connect the 
IEEE 1394 network to SDI, AES, LTC, 
RS -422, Ethernet, ATM, DVB -ASI and 
other standard interfaces. Implementa- 
tion of effective video network topolo- 
gies can begin to connect those many 
and varied digital islands found in broad- 
cast facilities today. The net result will be 

technical centers poised to take full ad- 
vantage of the future and to serve their 
customers. 

Camden Ford is the product marketing man- 
ager for Omneon Video Networks, Campbell, 
CA. 

October 1999 Broadcast Engineering 71 
www.americanradiohistory.com

www.americanradiohistory.com


Large facilities with high storage demands, such as Post Logic Studios in Hollywood, could find it efficient to install a storage area 
network (SAN). SANs rely on direct disk connections across the network for accessing all digitized content. Photo courtesy Spelling 
Communications. 
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By Dimitri Chernyshov 

ether you like the trend or not, computers will continue 
to invade the world of broadcast television. 

For the past decade, video equipment manufacturers have 
found it increasingly attractive to use off -the -shelf comput- 

ers, operating systems, and file systems as the platform for their products. 
This reliance has allowed video equipment manufacturers to focus their 
efforts on adding value through increasingly refined software that enables 
the creation and manipulation of video in ways that were unimagined a 
decade ago. 

So fay two major technologies from the computer industry have found 
broad acceptance at video facilities around the world, disk -based video 
storage as implemented in video servers, and off- the -shelf computers running 
application- specific video and audio creation and manipulation software 
(editing, graphics, animation, etc.), generically called "video workstations." 

Video servers and video workstations have become a part of most video 
facilities because they both provide distinct advantages over the older 
methods - instant random access, less maintenance, more creativity, 
higher reliability and lower costs- all while providing a better looking final 
product on air. As much as we applaud the computer industry's help on 
the creative side of video, and as close as we've embraced disk drives for 
recording and playing back video, most of us have just started looking at 
the way computers route and share data and how it might help us. 

How do computers distribute data? 
While computers deal best with files - self- contained objects that are 

accessed in discrete chunks - video equipment deals with "streams," 
slippery flowing data that resists being bottled up as an objects. The big - 
picture view of the storage, distribution and manipulation of video within 
facilities over the past 40 years could be summed up as "expensive 
intelligent video storage devices blindly pumping video through a pipe to 
passive video manipulation and viewing devices." This is exactly the 
opposite of the computer industry's methods of storing, distributing and 
manipulating data, which could be summed up as "inexpensive, dumb 
data storage devices responding to requests via a pipe from intelligent data 
manipulation and viewing devices." 

As disparate as the ways of handling data distribution might be, 
computer people might just be on to something good. Treating video as 
computer data and distributing it via computer networking can provide all 
of the same benefits we've seen the computer industry give us with video 
servers and video workstations. But can computer networks handle video? 

Will LANs work for video? 
The concerns most of us share about computer networks for video 

centers around speed. A 100Mb /s LAN, like 100baseT Ethernet, should 
theoretically provide more than enough bandwidth for 25- and 50Mb /s 
compressed video. But 100BaseT usually yields well less than 1O0Mb /s, 
usually not enough to reliably handle even 25Mb /s video. 

The next level of speed, Gigabit Ethernet, is billed at a billion bits per 
second. But it too provides much less than that in real -world implemen- 
tations. While easily able to provide enough bandwidth for 25-50Mb/s 
video or even 2:1 MJPEG compressed video, Gigabit Ethernet makes 
apparent a basic problem with standard computer networking - process- 
ing overhead. 

Computer LANs using IP or other protocols require many CPU cycles 
to process each packet of network data. As faster Ethernet brings in more 
packets per second, the CPU must dedicate more of its processing power 
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to handle those packets. While Gigabit 
Ethernet may be able to provide 200Mb/s 
to any single computer, it takes more 
than half of the processing power of a 
300MHz Pentium processor to handle 
all that data. So while you may have 
video on your computer desktop, you 
don't have enough processing power left 
to even move your mouse smoothly 
across the display. 

What's a SAN? 
When compared to LAN technologies, 

the disk transport technologies used in 

Storage Area Networks (SANs) are fast 
and efficient. Ultra SCSI reliably channels 
300Mb/s of data between computer and 
disk. Fibre Channel consistently provides 
more than 600Mb/s using the same SCSI 

protocol. And the SCSI protocol is two 
orders of magnitude more efficient in its 

use of processing power - typically using 
no more than three percent of a even a 

slow Pentium's processing power to pro- 
vide hundreds of megabits per second of 
bandwidth. 

Unfortunately, SCSI cables can be only 
a few feet long before their signals de- 
grade. Even low- voltage differential SCSI 
goes only a few dozen feet. Fibre Chan- 
nel can be thought of as "serial SCSI" 
designed to overcome the distance limi- 
tation of parallel SCSI. It can be run 
about 50 feet over special Fibre Channel 
copper cables (essentially two very well 
shielded twisted pair). If using glass op- 
tical cable, Fibre Channel can go as far as 
one, 10, or nearly 100 miles depending 
on which color and power of laser is 

used. 
Only SCSI and Fibre Channel can make 

direct connections between storage and 
computers, so one or the other (or some 
combination of the two) must be used to 
build the SAN. Now that some Fibre 
Channel network interface cards (NIC) 
can handle both SCSI protocol (the nor- 
mal protocol of Fibre Channel) and IP 
protocol, it is possible to build a SAN 
using only Fibre Channel connections 
with no LAN in parallel. 

Storage area network operating sys- 
tems (SAN O /S) similar to Novell's net- 
work operating system (NOS) of a de- 
cade ago, work with existing operating 
systems, file systems, and application 
programs to allow computers to copy, 

move, and share files across a hybrid 
SAN /LAN. Just like the Windows NT 
network that it utilizes, a SAN 0/S al- 
lows Windows NT, Mac and a variety of 
UNIX flavors to share the same disks on 
the same hybrid SAN/LAN. A SAN 0/S 
will typically utilize one Windows NT 
computer as the metadata controller 
(MDC) - essentially a file -server that 
serves not files but metadata. 

By using a storage transport like Fibre 
Channel to connect multiple computers 
together, a SAN can provide all the band- 
width most video applications would 
ever need with minimal processing over- 
head. The trick is to make this new kind 
of network work as well as the old kind 
of network. 

While all the computers running the 
SAN 0/5 are connected to both the SAN 

disk that appears to be connected to the 
MDC, they send a file request across the 
LAN to the MDC. Using standard Win- 
dows NT networking methodology, the 
MDC negotiates with the clients to make 
sure they have permission to use the 
requested files, that no other clients have 
locked the files for exclusive use, and any 
of a number of other little tidbits of data 
negotiation in the networking software. 
If everything with the requesting client is 

proper, the MDC does not provide the 
data the client requested, just the file- 

pointers - the low -level cluster and block 
information about where the file resides 
on the disk - back to the client. Armed 
with the file -pointer data, the SAN 0/S 
running on the client workstation allows 
the client to directly access the disk via its 
direct SAN connection, a connection 

providing hundreds of mega- 
bits of data per second. 

To the users on the client com- 
puters running the application 

VSRs employ a storage area network operating system 
(SAN OIS) allowing computers, including DAWs and 
workstations for animation and nonlinear editing, to 
move and share data efficiently and quickly across a 
SAN. Because VSRs can store data to RAID arrays, there 
is a high level of system flexibility and fault tolerance. 
Photos courtesy Shop At Home Network. 

and the LAN, only the MDC actually 
mounts the disks connected to the SAN. 
The other clients see the MDC as if it 
were a standard Windows NT server 
and the storage across the SAN as if it 
were storage connected to the server. 
Because the clients don't mount the disks, 
they don't know they have a direct con- 
nection to that storage. When these cli- 
ent computers want to use a file from a 
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programs they've al- 
ways run, it just plain 
works and seems to 
be a very fast LAN. 

No local storage 
When your net- 

work connection is 

faster than your 
workstation's local 
disk connection, you 
have to wonder 

whether it's necessary to even have local 
disks. Like network computers that rely 
on disks across the network to operate, 
video workstations with a SAN can rely 
on the disks across the SAN to hold all 
their digitized video and audio materi- 
als. Because the SAN (and the disks 
connected to it) can provide more than 
enough bandwidth for any video appli- 
cation, multiple computers can use the 
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same disks at the same time as if they can still be shared between it and all the 
were just local disks. existing Mac and SGI workstations. 

In the situation where a facility might Productivity: The gains enabled by a 
have more than one graphics worksta- SAN allow people to collaborate more 
tion, nonlinear editor, 3D animation sys- easily to create better projects or to 
tern, or digital audio workstation, all reduce the time a single project takes to 
these workstations could use the same complete. 
fast disk array or RAID to hold digitized 
media files for all the workstations. With Will a SAN /LAN work on my video 
a SAN OIS, the applications running on servers? 
th ose workstations see the storage across Now that we have a computer network 
th e SAN as if it were just storage behind that's fast enough for video and provides 
th e file server on the LAN. So any appli- several new benefits, why not connect our 
cation that can use data from a LAN can video servers also? Unfortunately, most of 
use the data from the disks on the SAN. the video servers that have been sold over 
Because the data is available at hundreds the last few years are not based on stan- 
of megabits per second, no local disk dard off- the -shelf computers using stan- 
storage is needed at each workstation. dard operating systems and file systems. 

There are a number of advantages that Networking them together would require 
come with having no local 
disk storage at each work- 
station: 

Increased storage effi- 
ciency: With centralized - 
shared storage possible 
with a SAN, each work- 
station can use as much 
storage as needed for each 
jcb. With more than 
enough gigabytes shared 
between a few worksta- 
tions, everyone has all the 
storage they need and no- 
body has leftover storage 
being wasted. 

Improved visual quali- 
ty: Video is digitized and/ 
of captured only once to 
the shared storage for ev- 
eryone to use. 

No more sneaker -net: 
Since all the computers are connected more proprietary networking software 
together, moving data over the network development. 
is easier than disconnecting a disk drive However, at NAB99, six companies 
and carrying it across the building. showed video servers based on off -the- 

Sharing: Since every workstation can shelf computers, operating systems and 
get to the same storage at the same time, files systems that connect to SANs as 
files do not need to be copied between easily as any other video workstation. 
workstations. Because of the benefits afforded by con- 

Increased reliability: Fault -tolerant necting to a SAN/LAN, this new gener- 
R.AIDs guarantee that if a single disk in ation of video server is so different it 
the RAID fails none of the data is lost. deserves a new name - video SAN re- 
Also, since multiple computers are sim- corders, or VSRs. VSRs provide advan- 
il:: r or identical, if one workstation fails, tages over the previous generation of 
the job it was doing can be continued proprietary hardware and software vid- 
from any other workstation on the net- eo servers. But the most important ad- 
work. vantage to broadcasters may be just the 

Increased application flexibility: If much lower cost of VSRs over video 
the latest and greatest application hap- servers. Using standard computer parts 
pens to run only on Windows NT, files and operating system software removes 

one of the biggest costs of building VSRs. 
With lower overall parts and develop- 
ment costs, a new low price point per 
VSR is reached, potentially allowing a 

broadcaster to replace many old VCRs 
with new VSRs and gain all the benefits 
that SANs provide. The best example of 
how this could work is in news editing 
and airing. 

With multiple VSRs sprinkled through- 
out a news facility, freshly shot news can 
be cuts -only edited from a VCR directly 
into a VSR and recorded to the SAN's 
storage. The instant footage is on the 
common SAN storage, any other VSR in 
the facility can play that video back. 
Contrast that with editing from one tape 
to another and then hand -carrying that 
tape somewhere else in the building to be 

played back from another 
VCR to air. A few VSRs con- 
nected via a SAN can save 

many minutes in the produc- 
tion of every new story and 
much frustration over lost 
tapes and missed deadlines. 

Recording network feeds 
through a VSR directly to 
the SAN's shared storage 
can yield similar time sav- 
ings. The newly recorded 
feed can be viewed instant- 
ly and edited from any VSR 
in the building even while it 
is still recording to disk. 
Because of the SAN/LAN 
connection, no VSR ever 
has to copy or move files to 
use them. Instead, all VSRs 
are able to share the same 
footage on the same disks 

at the same time. 
Video servers and video workstations 

have become a part of most video facil- 
ities because they both provide distinct 
advantages over the older methods of 
doing things all while providing a better 
looking final product on air. With the 
latest generation of video servers, or 
VSRs, and the addition of the SAN that 
connects them together, a melding of 
video servers and video workstations 
can occur that provides the final bene- 
fits the computer industry has been 
offering to us in the video world. 

Figure 1. The SAN provides a direct link between shared storage and 
every video workstation and VSR in the facility, allowing everyone to 
use the same disks at the same time. 

Dimitri Chernyshov is entertainment market- 
ing manager for the Shared Storage Business 
Unit of Mercury Computer Systems Inc., 
Chelmsford, MA. For additional information, 
visit www.SANergy.com. 
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Largæ, muxiv nm facilities, such as the o|nsCTY,r ork Management Center, El ocuunuu. Cx, have 
extensive libr. - of programming, commercials promotional material as well as the need to access that 
material imme. ely, making them ideal candidates for asset management technologies. 
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By Stephen J. 
Smedberg 

'thin television facilities, there 
are numerous assets. These 
include a variety of familiar 

items such as office furniture, 
broadcast equipment, computers, etc. Lately, 
many have realized that on -air programming is 

also an asset. Unfortunately this particular asset 
comes in a variety of shapes, sizes and formats, 
and over the years has grown immensely. 

Not only is past programming something 
that must be dealt with, but new material 
arrives every day. In a broadcast facility, pro- 
grams, news stories and promos regularly ar- 
rive at the last minute before air. There is also 
an around -the -clock requirement to load the 
playback system. Even though the on -air play- 
back system is automated, it still demands daily 
feeding. In most environments, this means 
someone with a cart full of tapes and some 
paperwork is responsible for constantly load- 
ing tapes into the belly of the playback beast. 

Digital enters the picture 
In the 1980s, the business of making televi- 

sion pictures took a digital turn. 
At about the same time, the first computer 

applications emerged enabling the frame -by- 
frame rendering of special effects, which could 
be recorded onto videotape via early imple- 
mentations of RS232 and RS422 control. Even- 
tually, these systems could render directly to 
disks and play back from them in real time. 

Through this evolution, analog master tapes, 
field footage, slides and artwork piled up in 
libraries, vaults, closets and file cabinets in tele- 
vision studios around the world. OK, enough 
nostalgia. The GM has just appeared in your 
office with an idea; he thinks a little more 
revenue could be squeezed out of the Sunday 
morning line -up if those old bowling shows 
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assets 
bandwidth of the connection, not the real - 

time run length of the file itself. 
It is also possible to put the server be- 

tween the on -air playback device(s) and a 

tape -based, near -line or deep archiving 
system. The asset manager could be con- 
figured to load material onto the server 
without interfering with on -air playback. 
That server could contain enough storage 

to accommodate up to seven days 

of programming, while the small- 
er, dedicated playback DDRs might 
hold only one day's material. 

A more direct method of play- 
back uses the server's video I/O 
ports along with its ability to be 

controlled serially by another de- 

vice. In this case, the video with 
either embedded audio or inde- 

pendent audio tracks can be cued, 
played and manipulated as though 
the server were a VTR or conven- 
tional DDR. This control can be 

integrated into a complete work- 
flow environment, such as a digital 
newsroom automation system, or 
simply used as the source machine 
for a dubbing station. 

A fully automated workflow so 

lution depends on seamless use of 
materials between editors and on- 
air control systems. A story edited 
using material on the server should be 

available for playback the instant it is 

finished editing. In fact, because of a true 
server's ability to simultaneously play back 

to multiple ports, a news producer wish- 
ing to live on the edge should be able to 
begin airing a story even before the last t- 
roll is laid down. The risk is that the story 
will get to the missing b -roll before the 
editor does, but such are the legends of 
getting the scoop. 

Those who have successfully deployed 
such a system suggest that you start with 
the paper version of your workflow to 
define the system's requirements. It will 
also serve as a benchmark with which you 
can compare the new workflow to the 
legacy one to ensure acceptance and com- 
pliance by the staff. It bears repeating that 
the solution will succeed only if it is easier 

and more efficient for the users. 

When correctly implemented, chang- 
ing to an asset management system sim- 
ply means that the technology beneath 

at premium prices. We all remember how 
expensive formatted eight -inch floppies 
were, and many of us were buying them 
long after they had been enshrined in the 
storage technology museum. 

The final consideration should be the 
strength of your IT staff. Many television 
stations do not have a system administra- 
tor on staff. In these situations, success 

depends on the vendor or integrator tak- 
ing ownership of the IT demands of the 
solution. The best solution providers will 
help develop and deploy the proper archi- 

An effective asset management system makes use of longtime archival storage, one of the keys 
to repurposing content. StorageTek Powderhorn 9310 and Wolfcreek 9360 library storage units 
at KGO -TV in San Francisco. Photo credit Noreen Lovoi. 

Where do we go from here? 
With a good background on the techni- 

cal capabilities of an asset management 

solution and the go -ahead from station 
management to begin the transition, it is 

time to decide how to deploy such a 

system within your facility. It is not prac- 
tical to overhaul your entire facility in one 

fell swoop, due to issues such as budget 
constraints, user acceptance and work- 
flow issues, as well as potentially signifi- 
cant technology ramp -up requirements. 

the workflow now looks a lot more like 
a computer network. 

The backbone of any complete asset 

management solution is the IT infra- 
structure being used to move the video, 
audio and metadata. Different elements 
in the solution will have different band- 
width requirements. Some parts of the 
solution demand guaranteed rate I/O, 
while others are not as sensitive to inter- 
rupts on a network or bus. Make sure 

the solution deployed does not pose a 

risk of bandwidth bottleneck. 
The best solutions scale to any size with- 

out a decrease in performance and use 

standard storage. The economics of these 

two issues are clear. If you start with a 

solution of limited scalability, you must 
decide that that solution is disposable 

once it is outgrown. Using conventional 
storage allows you to expand your system 

in line with the storage economies at that 
time and prevents you from being stuck 
with legacy storage devices, available only 
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tecture and, provide ongoing system ad- 

ministration and support through a long- 
term contract. For those facilities with an 

on -staff IT expert, gaining that person's 
buy -in is the single best thing you can do 
to ensure the success of the solution. 

Collect all those binders and card cat- 
alogs then figure out how the work gets 

done today. Decide where you can get 

the most immediate benefit from an 

asset management system, then get out a 

notebook and start plotting the solution. 
Make sure you consider the way the 
system will look in a few years and get 

started. The next time the GM shows up, 

in a matter of a few mouse clicks, you can 

watch bowling together, on your desk- 

top. After that, if he still thinks it is a 

good idea to rerun it, at least you will 
know where to find the master. 

Stephen J. Smedberg is business development 
manager, broadcast television at SGI, Moun- 
tain View, CA. 
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Wouldn't it be nice 
to get a server that 

doesn't FORCE you to 

acquire new skills? 

Introducing 
the Abekas 6000, 

the server you 
already know 
how to use. 

- ....wmnMll IIIIIIOAIqA 

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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Photo courtesy Thomson 
Consumer Electronics 

Alois M. Bock and Gordon M. Drury 

There are a number of ways in which the drive towards better picture quality in the home can be 
achieved. The main difference between the proposals currently under discussion is the point in time 
at which it will be appropriate to begin transmission of true HDTV; while highly impressive and 
desirable, high definition is likely to be very costly, both for producer and viewer. This prompts 

a search for alternative approaches, which, perhaps in the early stages of digital TV broadcasting, will suffice 

to meet viewers expectations and might pave the way, if commercial factors are appropriate, for true HDTV. 

The beneficial use of scan conversion techniques, both at the studio and in the receiver, has long been known 
to broadcasters and has been proven in experiments performed over a period of more than two decades. This 
article discusses the merits of different scan conversion techniques and offers views on how the transition from 
existing television technology to higher quality could be made in a cost effective manner. 

Electronic digital standard definition video production is now widespread using the agreed ITU -R worldwide 

standard formats, but a production standard for HD has only recently been agreed upon and, although some 
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Conventional video server capabilities will not handle the demands of 

today's technology advances -- What happens tomorrow? 

The Profile XP Media Platform goes beyond the capabilities of today's 

servers with an extensible hardware /software platform, which will 
provide seamless migration to wherever the digital future leads. 
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SD 
equipment is available for its support, no 
widespread use is likely for some time for 
economic reasons alone. Some scan con- 
version to enable the importation of exist- 
ing electronically acquired material, pos- 
sibly in composite format, into some HD 
format is therefore implied in the produc- 
tion environment. Similarly HD material 
will need to be converted for use in an SD 
environment. The best possible format 
conversion and composite decoding will 
be necessary if the quality of the final 
viewed image is to be the optimum. Trans- 
missions in the new HD format will, like 
color over four decades ago, not be the 
norm across the 
country for some 
time and some SD 
material will also be 
transmitted simulta- 
neously. The new re- 
ceivers will be re- 
quired to present this 
material to the view- 
er in such a way that 
the best quality pos- 
sible is extracted giv- 
en the resources 
available at that re- 
ceiver. The difference 
between the result- 
ant picture quality 
and that of the "true" 
HD transmissions 
should be minimized, 

tect the possible later reduction to 4:3 SD) 
and during the injection of 4:3 archive SD 
material into a 16:9 program. This is not 
a trivial production task and needs the 
processes and tools to be refined. 

The introduction of HDTV services can 
readily be achieved by direct scanning of 
film; 35mm, 16mm and, more recently, 
Super 16, have been in widespread use in 

program acquisition. However, it is de- 
batable whether any film format less than 
35mm will be adequate to deserve the 
"HDTV" label because resolution reduc- 
tion, noise and grain etc. are visible on 
such sources even in current analog sys- 
tems and will adversely affect the perfor- 
mance of the digital compression process. 
Only approximately 18Mb/s is available 
to carry a video signal worthy of the 
"HDTV" label, as seen by the viewer on 
a consumer display rather than an expen- 
sive high -quality demonstration system. It 

cessing to match the several possible in- 

coming video formats to one suitable for 
the display device available. Multiple for- 
mat scan conversion has to be good enough 
to deliver high -quality pictures consistent 
with the expectations generated by the 
label "HDTV." Much of the cost and 
complexity of this conversion could be 
avoided by rationalizing the formats in 

use for production, transmission and dis- 
play. It is clear that there is a need for high - 
quality scan conversion both in studios 
and in consumer display drivers. Whereas 
for the former, there are already proven 
solutions from well known suppliers (e.g. 

Snell & Wilcox HD 5050), the latter 
poses a new and significant challenge to 
the consumer electronics industry since 
the matching of the high performance 
devices used in production should, given 
the fidelity of good compression, be 
matched at the display driver. The limit of 

"Format 
Picture 
structure 
Pixel rate 

4:2:0 . 

352x576 
x25 

7.6 Mp/s 

. i0 
720x576 

x25 
15.55 Mp/s 

WW1% 
720x576 

x25 

20.74 Mp/s 

WIWI 
720x576 

x50 
31.1 Mp/s 

1920x1080 
x25 

77.76 Mp/s 
Sequence Mb /s B/p Mb /s B/p Mb /s B/p Mb /s B/p Mb /s B/p 
Women 2.25 0.296 5.22 0.336 6.37 0.307 8.75 0.281 17.39 0.224 
Dance 1.13 0.149 1.37 0.088 1.89 0.091 2.69 0.086 6.23 0.080 
Football 3.17 0.417 5.55 0.357 6.25 0.301 7.65 0.246 16.97 0.218 
H.Racing 2.43 0.320 5.49 0.353 8.19 0.395 10.15 0.326 20.69 0.266 
Horses 0.98 0.129 3.32 0.214 3.97 0.191 5.53 0.178 11.25 0.145 
Juggler 2.99 0.393 6.47 0.416 7.37 0.355 9.67 0.311 22.87 0.294 
Soccer 4.77 0.628 8.19 0.527 8.65 0.417 12.86 0.414 26.67 0.343 
Susie 1.14 0.150 1.96 0.126 2.14 0.103 2.69 0.086 8.19 0.105 
Walk 1.25 0.164 2.09 0.134 2.29 0.110 3.37 0.108 7.54 0.097 
XCL 2.14 0.282 6.48 0.417 6.87 0.331 9.77 0.314 19.77 0.254 
Average 2.23 0.293 4.61 0.297 5.4 0.26 7.31 0.235 15.76 0.203 

Mp /s = 106 pixels per second 
Mb /s = 106 bits per second 
B/p = bits per pixel 

Table 1. Results of simulations carried out to determine the required data rate for a number of different 
picture formats. Note that the required data rate is roughly proportional to the transmitted pixel rate. 

otherwise viewers and program sponsors 
alike could react adversely to this quality 
variation. Conversely, if HDTV receivers 
are to achieve rapid acceptance by the 
viewer, there must be some differentiation 
in service quality to justify any additional 
cost; this presents a considerable dilemma 
to the broadcaster that cannot be resolved 
by technical means alone. Remember that 
viewers may receive their experiences of 
HDTV from several alternate media and 
so there will be a range of "HDTV" 
pictures that may vary in quality, thus 
confusing the public. 

HD requires the use of a wider aspect 
ratio than SD. Conversion between the 
formats will require the management of 
this both during HD production (to pro- 
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is therefore crucial to provide the com- 
pression process with the highest possible 
source quality if visible defects are to be 
avoided. Professional precompression pro- 
cessing equipment and high -quality com- 
posite decoders are available to deal with 
some of these defects wherever high per- 
formance is required. Some MPEG cod- 
ing equipment features built -in means of 
dealing with some of these issues. 

DTV signal processing allows the de- 
coupling of the signal formats used in 

studio, transmission and display and so 
there is a range of scanning options al- 
lowed under the ATSC standard and 
broadcasters are free to choose among 
them. However, such freedom of choice 
requires the receiver to deal with all pro- 
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the quality perceived by the viewer could 
be that of the driver. 

The separation of the display issues from 
those of the receiver electronics allows 
choice by the viewer of the picture quality 
required. For example, a larger screen of 
sufficient capability in resolution, bright- 
ness, contrast, colorimetry, etc. will un- 
doubtedly improve the impact of the HD 
services. But it will also give similar bene- 
fits to scan- converted standard definition 
services so this does not in itself resolve the 
dilemma of differentiation among service 
qualities on any given screen and thus 
support a strong case for true HDTV. The 
"HDTV" experience is closely associated 
with the large (and bright) screen experi- 
ence and smaller screens do not favor 
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SD 
HDTV. No broadcaster can be content 
with poor pictures on any screen, regard- 
less of how they arrived, and so any 
conscious degradation of SD services or 
scan conversion in order to show the 
benefit of true HDTV seems a very dan- 
gerous policy. One solution is to avoid any 
SD services at all, but that approach has its 

own demerits. 

Quality issues 
The idea of HDTV is as old as television 

itself; the early pioneers had set them- 
selves targets of performance that tested 

the technologies of the day to their limits. 
They also developed much of the relevant 
theory that is still sound and applicable 
today, as those who have come lately to 
HDTV have discovered, especially the 
relation between interlace and progres- 
sive raster scanning. The development of 
television technology in Europe and the 
U.S. during the 1930s led to the adoption 
in the U.K. of an electronic monochrome 
405 -line system (later to become CCIR 
System A, that was only discontinued in 
1985 after almost 50 years of use); at the 
time, this was considered a HD system. 
The later CCIR System E, used in France 
and based on 819 lines, would, respective- 
ly, have to be classified as an "Even Higher 
Definition" system. The moving techno- 

This can be illustrated by the introduction 
of color TV that was, in several respects, 

a step backwards in the quest for higher 
resolution. This was for the simple reason 

that the early display Direct View Cath- 
ode Ray Tube (DVCRT) devices were less 

bright and had significantly reduced reso- 
lution because of the shadow mask, the 
phosphor dot pitch and density and the 
problems of scan registration. Additional 
noise brought to the screen by the combi- 
nation of chrominance and luminance 
channel noise was also a factor. A further 
example is the experience of the 1980s 
where millions of people would happily 
pay a small rental fee to watch VHS tapes 

of movies otherwise unavailable via the 
free public service broadcast channels. 
This was and remains a clear indication 
that, provided the material was interest- 
ing, technical quality for its own sake was 
not important. This phenomenon simply 
illustrates that the technical factors are not 
the main motivators for viewers and that, 
as in the case of color, the benefit has to be 

obvious rather than obscure. 

What is HDTV? 
Ina commercial environment, the intro- 

duction of any new TV system claiming to 
be high definition must be clearly and 
demonstrably better than what is already 
available; after all, high definition is still 
television and has to do all the things that 
ordinary television does except with high- 
er resolution. The viewer must be able to 
differentiate the benefits of HDTV if it is 

to succeed. 

There are, however, signs that some 

aspects of this situation 
may change as a genera- 

tion of viewers, brought 
up on high -quality com- 
puter- generated graphics 
used in games etc., enter 
the marketplace. In com- 
puter- generated still im- 
ages there are no defects 

due to transmission im- 
pairments such as noise 

and no compromises for 
compatibility when col- 
or coding into a restrict- 

ed bandwidth (i.e. cross color). Asa result 
the images are cleaner and generally 
watched from closer viewing distances, 

typically one picture height, where any 
defect is soon noticed because of the 
dominance in this case of foveal vision. 
The close viewing distance is unlikely to 

Sequence SNR (dB) of Signal A 

Women 33.5 
Dance 39.28 
Football 33.5 
Horse Racing 30.93 
Horses 33.93 

Juggler 27.6 
Soccer 27.37 
Susie 38.23 
Walk 37.49 
XCL 27.57 
Average 32.94 

SNR (dB) of Signal B 

33.79 
42.11 

33.82 
33.55 
35.6 
28.66 
27.49 
42.11 

40.44 
31.62 
34.92 

Table 2. Simulation results of the comparison of SD with 
upconversion, compression and downconversion. 

logical base upon which these systems 

were built clearly considered that more 
lines was synonymous with better quality. 

However, for entertainment television, 
picture quality is a complex issue, bound 
up primarily in content and artistic mat- 
ters but also affected by technical factors. 
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change for practical reasons and because 

the involvement factor in a video game or 
interactive application requires the player 
to be as close as possible to fill the field of 
view. The viewing of these new images is 

not the same experience as watching nor- 
mal television. 

High definition, relative to standard 
definition, is characterized by many fac- 
tors, including: 

Better spatial and temporal resolution; 
Wider aspect ratio; 16:9 rather than 

4:3; 
Improved video S/N ratio, i.e. low bit 

error rate and compression artifacts; 
Better sound quality; 
Ready conversion to/from existing 

video scanning standards; 
Awareness of convergence of tech- 

nologies e.g. computer industry; 
Realistic introduction scenarios; and, 
Spectrum efficiency. 

The achievement of some of these objec- 
tives depends upon good engineering and 
the picture quality question can be an- 

swered in ways that are more cost effective 
and more readily achieved in the short 
term than a direct move to a completely 
new system. There is much potential re- 

maining in the existing scanning systems 

that has not been fully exploited in a 

consumer context and that could be just 
as effective in producing the high picture 
quality and enhanced viewing experience 
sought in HDTV. There is signal process- 

ing potential, both in the studio and in the 
consumer's equipment, to better match 
signal formats to the application in ways 

which are both cost effective and efficient 
in the use of spectrum. The following 
describes some of the applicable techniques. 

Introduction of HD production 
equipment 

Despite the fact that HD production 
equipment has now been available for 
some time, its uptake, outside of Japan, 
has been rather sluggish. Instead, many 
studios seem to be converting straight 
from composite to digital standard defini- 
tion. The reasons behind this are not only 
cost, but also the lack of ready availability 
of low -cost sophisticated production 
equipment for HD. Furthermore, under 
all but the most favorable production 
conditions, the picture quality of digital 
SDTV may even be better than HDTV 
due to the lower level of noise. With the 
increased use of digital effects processing 

in the production of television programs 
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SD 
and increasingly also in film post produc- 
tion, ready availability of Serial Digital 
Interface (SDI) infrastructure and connec- 
tivity on a single coaxial cable is another 
reason for moving to digital SD rather 
than analog or digital HD. 

Upconversion to HD at the output 
of the studio 

Because the bulk of television produc- 
tion will remain at standard resolution for 
some time, today's HDTV transmissions 
use upconversion at the output of the 
studio immediately prior to compression 
encoding for the majority of time. This 
scheme enables the start of early transmis- 
sions in HD and accelerates the introduc- 
tion of the HD transmission standard. 
There are, however, a number of technical 
reasons that indicate that this method is 

not only rather wasteful in transmission 
bandwidth but also leads to inferior pic- 
ture quality at the consumer display. 

Required data rate of 
upconverted HD signal 

Simulations determined the required data 
rate for a number of different picture 
formats. Picture quality, in terms of MPEG 
coding, was held constant at a relatively 
high level by fixing the quantization pa- 
rameter. The picture formats considered 
were half resolution 4:2:0 as is currently 
used in many SD satellite services, full - 
resolution 4:2:0 (MP@ML), full- resolu- 
tion MPEG -2 professional profile 
(4:2:2P@ML), full- resolution 4:2:0 with 
50Hz progressive scanning and MPEG -2 
MP@HL. The 50Hz progressive and 1080 - 
line interlaced sequences were generated 
by state -of- the -art motion -adaptive up- 
conversion prior to compression. 

It can be seen from the bit -per -pixel 
values given in Table 1 that the required 
data rate is roughly proportional to the 
transmitted pixel rate. Therefore, if the 
number of pixels is increased by a certain 
factor, the required data rate increases by 
almost the same ratio despite the fact that 
no new information has been added. This 
means that, theoretically, the transmis- 
sion of HD signals requires almost five 
times the transmission bandwidth of stan- 
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dard resolution (using a 1080 -line inter- 
laced format with 1920 pixels per line). 

In practice, the ratio is somewhat lower 
due to the fact that MPEG artifacts on 
HD pictures are generally less noticeable 
than the same artifacts in standard defi- 
nition. This is due to the spatially smaller 
block sizes in high definition, which lead 
to smaller, less noticeable DCT artifacts. 

Note that the absolute data rates given in 
Table 1 should not be taken as typical. The 
sequences were chosen to give a wide 
spread of material, not necessarily to be 
representative of real broadcast material. 

Tests with real -time equipment have 
shown that, in practice, upconversion to 
progressive scanning formats has advan- 
tages over upconversion to 1080 -line in- 
terlace. Due to its orthogonal spatio -tem- 
poral sampling structure, progressive 
material is easier to compress. Further- 
more, progressive pictures provide a bet- 
ter basis for further scan- conversion pro- 
cesses in the receiver. With progressive 
transmission formats, simple scan -con- 
version processes in the receiver are less 
likely to introduce additional picture arti- 
facts than with interlaced formats. 

Picture quality with upconversion 
and downconversion 

It is expected that for a significant period 
of time a large number of viewers will not 
have access to a HDTV display. If the 
transmitted signal consists of upconvert- 
ed SD, these viewers will be watching a 
video signal that has undergone two scan - 
conversion processes. Simulations were 
carried out to determine the picture qual- 
ity under those circumstances. 

The results are shown in Table 2. It can 
be seen that the picture quality of the HD 
signal in combination with up- and down - 
conversion processes is much lower than 
that of the SD system, despite the fact that 
the HD signal was coded at the same bit - 
per -pixel value as the SD signal. 

The combination of MPEG compres- 
sion and scan- conversion has been exam- 
ined. Because there are complex interac- 
tions between these two processes taking 
place (compression of up-conversion arti- 
facts or upconversion of compression ar- 
tifacts) the order in which these processes 
are carried out is important. From the 
point of view of image quality in any given 
transmission bandwidth, compression 
should be followed by scan- conversion 
and not vice versa. This has the added 
advantage that the upconversion process 
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can be closely matched to the display 
format so as to achieve the highest picture 
quality for any given scanning format. 

Alois Bock is a senior member of the technical 
staff and Gordon Drury is vice president, 
technology, for NDS Ltd, U.K. 

(i) Upconversion should take 
place immediately prior to the 
display process to make sure that 
the number of scan- conversion 
processes is kept to a minimum. If 

upconversion, say to 1080 -line 
interlace, is done at the output of 
the studio, displaying it on, say, a 
720 -line progressive monitor 
involves two scan -conversion 
processes both of which have 
adverse effects on picture quality. 

(ii) The upconversion process 
itself should be matched to the 
display process. This is the only 
way in which the full potential of 
the display hardware can be 
exploited. Due to the diversity in 
displays, there is currently no 
preferred scanning rate which 
could be chosen as the best format 
for the transmission. 

(iii) Scan-conversion processes 
inevitably lead to some picture 
artifacts. Even if these artifacts can be 
kept at an absolute minimum 
through the use of high quality 
professional equipment, the 
appearance of the artifacts may get 
enhanced in the compression 
process. Experiments have shown 
that upconversion to 1080 -line 
interlace, in particular, carried out 
prior to compression, leads to a 

disproportionate increase in bit rate 
demand. By comparison, progressive 
scanning formats are less demanding. 
However, in terms of overall picture 
quality on a range of display 
equipment it is still preferable to do 
the compression first and scan - 
conversion afterwards. 

(iv) The upconverted video signal 
needs significantly more bits to code 
than SD signals, particularly 1080 - 
line interlaced. Therefore the 
compression of the HD signal is 

likely to require higher compression 
ratios than that of SD signals. Higher 
compression factors, however, also 
lead to more coding artifacts. 

(v) If the consumer display is not 
capable of handling HDTV rates, 
the signal has to be down -converted 
again to SD. The cascade of two 
scan-conversion processes with 
intermediate compression leads to a 

significant degradation in picture 
quality. 
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Passive men and wild, wild women 
BY KARE ANDERSON 

Dr. Pierre Mornell had a hunch that 
he'd hit a raw nerve when he gave 

a lecture at our local community college 
here in Marin County on why he thought 
men and women were foundering in 
their relationships with each other. His 
hunch was confirmed the next day when 
he was deluged with excited calls from 
journalists and others around the world. 
That was back in 1978, and journalists 
still contact him about what he once 
called "modern man's main secret." 

To this day I think about Dr. Mornell's 
theory at least once a week, espe- 
cially if I am speaking at a confer- 
ence filled with technically orient- 
ed men or observing an arguing 
couple. So here is Mornell's "trou- 
blesome" theory about men and 
women and arguing. 

I promise you that following even 
some of the apparently simple sug- 
gestions in this column are going to 
be difficult as we have deeply in- 
grained habits as experienced 
adults. Yet they can make your 
relationships with the opposite sex 
in all parts of your life less stressful 
and more satisfying. 

Do I have your attention? 
Well, frankly that last comment is 

central part of the problem, at least as 
women see it. 

To begin with, the most recurring, rage - 
raising phenomena, according to Dr. 
Mornell, is "In our own homes, most of 
us `men' - we would -be emperors - 
have no clothes. We are passive and that 
drives our women crazy." 

The problem? "We have met the enemy 
and he is us." - Pogo 

Webster's defines these two words as 
follows: 

Passive: Inactive, yielding, taking no 
part, submissive, acted upon without 
acting in return. 

Wild: Not easily restrained, angry, 
vexed, crazed, in a state of disorder, 

disarrangement, confusion. 
The rules now? Whatever he does is 

now never enough. Right or wrong, he is 

always wrong. And so is she. Unfortu- 
nately, this pattern may continue to be 
their script. Except one day when one of 
them may "suddenly" walk from the 
relationship. 

A variation of this same theme occurs 
in work situations between men and 
women, just in a milder, lower gear level 
where there is a thin veneer of apparent 
civility ba rely covering the passivity and 

Making and keeping an agreement usu- 
ally helps the other person feel more safe, 
respected and cared for in the relation- 
ship. 

First try to act in a different and posi- 
tive way before you verbally ask for a 
change in someone else. 

Don't interrupt, especially when you 
most want to. 

First answer the other person's ques- 
tion. Answer it directly, without preface, 
qualifiers, countering, second- guessing, 
answering questions she or he did not 

ask or raising other points first. 
Do not answer a question with a 

question, including questioning 
that person's question of you. 

Find out whether the other per- 
son feels you've answered her or 
his question or otherwise respond- 
ed adequately before you move on 
to your question or another point 
or topic. 

Showing resentment and resis- 
tance will most likely escalate the 
hardening of sides between you. 

Rather than describing what you 
don't like, ask for a specific change. 

Be willing to make a change be- 
fore asking for one. 

Don't ask for more than one change at 
a time, unless you want them all ignored. 

Use factual language and few words to 
describe what you want changed. 

Use emotion -laden language, and more 
words, to describe what you like in the 
other person. 

In the middle of your hottest moments 
of discussion, remember what you most 
like in the other person and take the time 
to express it. Of course all these wise 
pieces of advice are much easier to offer 
than to live by. 

a 
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the intensity in interactions. The stain of 
scripts and expectations and retaliations 
gets set there too. We are ready to prove 
the other person wrong, even knowing 
what that person has done in the past in 
response to our actions. There's the end- 
less ferris wheel of increasing futility that 
we both step onto and seem unable to 
step off, because we both keep it moving. 

Some peace- keeping suggestions for 
women and men 

Know that showing appreciation and 
attention, especially when you least want 
to show them and the other person most 
needs them, will always bring you closer 
than asking for them. 

First look to the other person's positive 
intent as you hear what is said. 
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Kare Anderson is a speaker and author. 

Send questions and comments to: 
kare_anderson @ intertec.com 
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AC -3 Encoder 

New Products & Reviews 

THOMSON's Multi- Service Encoder: 
Multicasting HD and SD in DTV 
CHRISTOPHER B. BRECHIN 

Today, more than 35 U.S. cities have 
at least one HD service, with others 

coming on air every month. Many of 
these cities did not anticipate this early 
start when the Federal Communica- 
tions Commission announced its 
first rulings in 1998. By the end 
of the year, more than 55 percent 
of American households will be 

able to see a DTV broadcast us- 

ing a home -mounted antenna. 

Getting the most out of your 
video 

With the need for flexibility in 
formats and applications, many 
manufacturers have taken differ- 
ent paths to the same goal. Typ- 
ically, a system will employ sep- 

arate encoders and multiplexers 
(Figure 1). This architecture al- 
lows multiple services with each 

additional unit supporting one program. 
Thus, to broadcast three SD programs 
and then switch to a HD broadcast, a 

broadcaster would need a minimum of 
two SD encoders and one HD encoder. 
In this scenario, a HD encoder is used to 
support one of the SD services. In con- 
trast, THOMSON chose to create an 

encoder architecture that will support 
up to six SD (480i) services with the 
same HD hardware. This flexibility 
will allow the support of daytime switch- 
ing between formats as announced by a 

THOMSON's Multi- Service Encoder, 
an operator would employ the same 
hardware for either application. The 
advantages include cost effectiveness 
and the inherent flexibility of using the 

same system to support multiple 
applications like HD and SD 

services. The use of dual formats 
raises the issue of how to switch 
smoothly between the different 
formats. 

With a typical architecture, to 
switch between two different for- 
mats, the broadcaster needs only 
support running two programs 
(i.e., a HD and SD program) in the 
same mutiplex for just an instant. 
Using THOMSON's still picture 
mode with the encoder, a broad- 
caster could "hold" a channel 
with as little as 500Kb/s to display 
a 480i slide of the station's logo or 

other type of picture. 
An alternate scenario to handle for- 

mat transitions is to continue using the 
same channel and simply switch Pro- 
gram IDs and the associated PSIP ta- 
bles, moving viewers from one source 
to another. The advantage of this sce- 

nario is that it keeps viewers on the 
same channel without asking them to 
change, which introduces the risk of 
selecting another broadcaster's pro- 
gramming. The disadvantage is that 
this quick switch is not easy for a con- 
sumer decoder and may take a moment 
to realize the change. Thus, using frames 
of black or a simple slide might also 
allow a smoother transition. 

To support either transition strategy, 
the Multi- Service Encoder would em- 
ploy a standard SDI, 270Mb /s router. 
As Figure 2 shows, the user can select to 
feed the encoder with a HD signal (which 
is divided into six panels) or with sever- 

al SD signals. In the example, three SD 

THOMSON Broadcast System's Multi- Service Encoder 
supports both HD and SD encoding applications. 

number of U.S. broadcasters. 

The Public Broadcast Service an- 
nounced the intention to use both HD 
and SD formats - HD at night and SD 

during the day. By using statistical mul- 
tiplexing between channels, PBS can 
broadcast six different video /audio ser- 

vices to classrooms during the day. In 
the evening, PBS 

stations can then 
switch over to HD 
programming, 
which will use most 
of the bandwidth of 
their 6MHz chan- 
nel. In this scenar- 

io, a typical encod- 
er architecture will 
need a minimum of 
five SD encoders 
and one HD /SD 
encoder to support 
this daily operation; 
however, with 

HD Encoder 

Data Feeds 1=> 

Multiplexer 
SPTS 

Figure 1. Typical ATSC encoder - multiplexer architecture. 
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ealtime MPEG -2 Remote Analysis & 
Monitoring Made Easy 
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w w.xyratex.com/mpeg 

Remote Analysis and Monitoring of Complex 
MPE6 -2 Data Streams Has Never Been Easier. 
We just raised the level of expectancy for performance and affordability 
amongst MPEG -2 analysis tools. Our new MPEG Monitoring System'" is 
the industry's first scalable network attached MPEG -2 test system that per- 
mits remote operation and unobtrusive monitoring on a continuous 7 x 24 
basis. Its JAVA based GUI and network interface lets a single or multiple 
users interface with a single or multiple units, wherever they're located - 

within a facility or across the continent. The system's powerful realtime 
analysis and monitoring functions are easily accessed via user -friendly 
graphical interfaces. Best yet, the affordable base entry unit fits terrestri- 
al broadcast applications to a tee. As your requirements grow, the sys- 
tem's scalable and modularized architecture grows with you - ensuring a 
high return -on- investment and cost -effective monitoring of even the most 
complex systems for years to come. 

Call us for more information or to see a demonstration of the next millen- 
nium's MPEG -2 test tool today. 

1-x-y-r-a---t---e-x- I 

Video & Broadcast Systems 
US: 2151 Michelson Drive, Suite 235 

Irvine, CA 92612 
Tel. +1 (949) 476 -1016 

UK: Langstone Road 
Havant Hampshire P09 1SA 
Tel. +44 (0) 17 0544 3185 
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sources are represented, but in practice, 
six SD programs can be supported by 
the same hardware with the option to 
add three more, for a total of nine SD 
encoders. Again, the Multi- Service 
Encoder allows the broadcaster to avoid 
buying separate units for the two differ- 
ent applications. 

Just as the current 
satellite -based encod- 
er systems have im- 
proved in compres- 
sion performance, it 
is clear that it will 
soon be possible to 
fit both HD and 
multi -SD services in 
the same bandwidth. 
A typical architecture 
will support this ar- 
rangement by simply 
adding additional 
units. THOMSON's 
Multi- Service Encod- 
er allows adding ad- 
ditional SD encoders 
and supports running 
HD and SD programs concurrently in 
the same chassis, limited only by the 
unit's 21 slots. Statistical multiplexing 
may be used among the SD programs 
and may include the HD program as 

well. Operational experience will de- 
termine the hest method to use. 

arate Dolby unit, or in some cases, uses 

a Dolby- licensed internal stereo encod- 
er to support redundancy and other 
system management. 

Several broadcasting options are ap- 
parent when considering audio. One is 

the use of multiple audio tracks to sup- 
port different languages with a single 

ASI allowing the passage of several hun- 
dred kilobits, up to the full bandwidth 
of the channel. Typically, these are 
constant bit rate. However, with the 
limited bandwidth available in the 6MHz 
channel ( i.e., 19.4Mb/s) in ATSC, the use of 
opportunistic data is very interesting. 

Most in the industry define opportu- 
nistic data as 

the capability 
of replacing 
null packets at 
the encoding 
system output 
before modula- 
tion. Typically, 
these packets 
represent less 

than four per- 
cent of the 
bandwidth. But 
when com- 
bined with vari- 
able bit rate 
encoding, 
which allows 
data to replace 

bandwidth normally reserved for vid- 
eo, this portion of the available band- 
width for data approaches 15 to 20 
percent. Consequently, a broadcaster 
can support a HD program while also 
broadcasting data when the video is less 

complex and null packets appear in the 
encoded stream. To support opportu- 
nistic data, the Multi- Service Encoder 
uses 50Mb of multiplexer memory to 
replace null packets with useful data. In 
fact, the system will support rebroad- 
casting cyclical data, allowing the sys- 

tem to update only portions that need 
to be renewed. 

As bandwidth efficiency improves, es- 

pecially with respect to HD video en- 
coding, broadcasters will search for ways 
to use the open capacity to support 
other types of services. THOMSON's 
Multi- Service Encoder allows reuse of 
the same hardware in a single chassis 
architecture to support the different 
formats, redundancy, additional audio 
and data. 

For more information on THOM- 
SON's Multi- Service Encoder, circle 
(451) on the Free Info Card. 

Figure 2. Switching between one HD and three SD program 
Encoder. 

Getting the most out of your audio 
Dolby Digital, otherwise known as 

AC -3, is the ATSC audio standard. As 
it stands today, Dolby Laboratories will 
license the stereo version of AC -3 but 
continue to support the use of 5.1 chan- 
nel through its own separate audio en- 

video service. Another option might be 

an audio -only service supporting radio - 
type entertainment. A typical encoding 
system might be restricted in the num- 
ber or type of audio services that it 
might support. However, in the case of 
THOMSON's Multi- Service Encoder, 
its modular design supports adding 
additional audio boards which direct 
and receive the external Dolby encoder 
input. When combined with the still - 
picture mode, a music service might 
display the album cover of the current 
music as well as the phone number for 
ordering it. Thus, for less than 1Mb /s 

As bandwidth efficiency improves, especially 
with respect to HD video encoding, broadcasters 
will search for ways to use the open capacity to 

support other types of services. 

coder, the DP569, for broadcast appli- 
cations. The introduction of the new 
contribution audio standard, Dolby E, 
will place some requirements on the 
broadcast encoder, including the use of 
metadata, to help guide the AC -3 en- 
coder when making its encoding deci- 
sions. Needless to say, it is best to use an 
encoding system that manages the sep- 

of bandwidth and the cost of two Multi - 
Service Encoder boards, a broadcaster 
could add a revenue -generating service 
to the current programming offer. 

Getting the most out of your data 
Multiplexers in a typical architecture 

support different types of data inputs 
such as Ethernet, serial data and DVB 
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Finally a digital news solution 
tuned for hard news. 

We won't tell you how 

fast you need to be. You 

know. But you may not 

know about Vibrint's digital 
news production system 

which combines the speed 

of your current tape-based 

system with the power, 

flexibility and openness 

of computer technology. 

The fastest turnaround 
you've ever seen. With 

Vibrint FeedClip;" you can 

record news feeds to disk 
and play trimmed clips 

directly to air. No tapes. 

No sprinting to the edit 

bay. You don't even have 

to baby sit the feed to 

catch all of the action. 

As easy as tape -to -tape. 
You can also edit your 

clips into stories with Vibrint 
NewsEdit', the only editor 
designed to replace the 

record deck in cuts-only 
edit bays. NewsEdit provides 

the speed and functionality 

of deck -to-deck editing, with 

the flexibility of non-linear. 

When the edit is done, 

play back stories instantly 

from the Vibrint server 

platform under local control 

or linked to your Newsroom 

Automation System. 

Integrated. Open. 

Standards- based. 

For a complete system, tie 

FeedClip, NewsEdit and the 

Server Platform together. 

Vibrint takes advantage 

of Pentium lI processors, 

the Microsoft Windows' NT 

file system, off -the-shelf 

networking and storage, 

and MPEG2 media. 

Priced like a tape deck 
The best part. Vibrint's 

digital news production plat- 

form is modular and priced 

right. In fact, the cost of one 

server and application is 

about the same as a record 

deck. Buy one now. Add 

more whenever you like. 

Visit www.vibrint.com and 
request a copy of our free 
white paper: Cost -Effective 

Alternatives for Workgroup 

Centered News Production 

Isn't this what you've been waiting for? V 1 ri nt 
1 8 7 7 8 4 2 7 4 6 8 
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Panasonic's DVCPRO -HD family 
BY MASATAKA HIGUCHI, NORIAKI UGO AND PHILIP LIVINGSTON 

With the advent of DTV, DVCPRO 
is synonymous with news gather- 

ing and cost- effective digital video. The 
current DVCPRO product line com- 
prises some two doz- 
en different models 
in both the 25- and 
50Mb formats, albe- 
it all of them stan- 
dard- definition. 

The introduction 
of DVCPRO -HD 
brings a VTR format 
that has the picture 
quality required for 
HD, the audio chan- 
nels needed for DTV 
and the economics 
required to be the 
solution for local broadcasters. 
DVCPRO -HD has backward compati- 
bility with the digital DVCPRO and 
DVCPRO 50 equipment that is already 
present in many stations. The same 
videotapes used for DVCPRO and 
DVCPRO 50 can be used for DVCPRO- 
HD, allowing for easy co- existence. 
DVCPRO -HD provides internal space 
for an optional up or downconverter. 
This allows the VTR itself to convert 
existing material from standard- defini- 
tion to high- definition, eliminating con- 
cerns about archival material and sys- 
tem design integration. 

width and transparent minimal compres- 
sion required for EFP production purposes. 

DVCPRO -HD uses newly developed 
technology based on the DVCPRO al- 

signal structure and believe that it is an 
important factor in image quality. In 
that light, DVCPRO was extended to 
DVCPRO 50 with full 4:2:2 detail while 

still using the same 
algorithm to create 
the lower and effec- 
tively lossless 3.3:1 
compression ratio. 
DVCPRO 50 uses 
dual compression 
chip sets operating in 
parallel, each pro- 
cessing a 2:1:1 stream 
to generate the 4:2:2 
signal. DVCPRO- 
HD uses newly de- 
veloped LSI devices 
with the same core 

algorithm to reduce the data to 385 
bytes, yielding a 6.7:1 compression ratio. 

Panasonic's AJ -HD 
50 recorded tapes. 

DVCPRO family concept 
DV compression technology, originally 

developed for consumer digital video, 
was adopted as the compression algo- 
rithm for DVCPRO to create a high 
performance, cost -effective ENG sys- 
tem. DVCPRO, a nonproprietary for- 
mat standardized as SMPTE D -7, has 
been widely adopted domestically and 
internationally. Last year the family 
expanded to incorporate DVCPRO 50. 
This upwardly compatible, 50Mb /s for- 
mat provides the wider chroma band- 

150 DVCPRO -HD VTR can playback both DVCPRO and DVCPRO 

gorithm to expand the video data rate 
to 100Mb /s, maintaining upward com- 
patibility into high- definition in the same 
fashion as DVCPRO 50. 

Compression 
DVCPRO, DVCPRO 50, and 

DVCPRO -HD use a symmetrical feed - 
forward intraframe compression design 
that minimizes the picture degradation 
when the video signal is dubbed. This 
compression algorithm is precisely de- 
fined and is ideally suited for either a 
linear recording system (such as a VTR) 
or disk -based systems (such as a server 
or NLE system). 

It is the frame -bound 5:1 compression 
that makes DVCPRO excel and this is 

accomplished by the use of a technique 
called chroma subsampling that reduc- 
es the amount of video data to be com- 
pressed. The overall amount of digits in 
the color signal is constrained prior to 
compression, which results in better 
performance than the traditional NTSC 
or PAL with which broadcasters are 
well accustomed. However, less com- 
pression is better, and many users are 
accustomed to the ITU -R Rec. 6014:2:2 
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Decompression 
The decompression process is simply 

the reverse of compression. Unlike 
MPEG -2, the DVCPRO -HD codec is 

symmetrical and the same LSI devices 
are used for compression and decom- 
pression. In the case of digital broadcast 
transmission, asymmetry is not a prob- 
lem. The complex and expensive encoder in 

the broadcast station allows for simple and 
inexpensive decoders in the home. 

Digital transfer 
Digital transfer techniques mean that 

the original image quality can now be 
preserved as material moves through 
the production process and between 
equipment of many types, bringing the 
freedom from degradation inherent with 
digital recording. Since DVCPRO is 

suitable for either file or stream transfer 
to move signals among systems trans- 
parently, Panasonic is working on mul- 
tiple developments for broadcast infra- 
structures. In addition, with more than 
20 companies participating in the Pana- 
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he HDK -790D Studio /Field and HDK -79D Portable 
ompanion cameras take the guess work out of 
hoosing production formats. It is now possible 

deliver any of the leading HDTV formats directly 
m one camera system with no external converters. 

his is made practical by 2.2- million pixel 2/3" CCDs 
at provide selectable native -interlace and native - 
rogressive read -out modes. Thus, the camera can 
e switched to provide 1080i, 720p and 480p. 

superior quality NTSC signal is always available 
om the CCU for simulcast or dedicated applications. 
dependent adjustment of colorimetry and detail are 
rovided in the HDTV and NTSC signal paths. 

Outputs are provided for HDTV and SDTV in 

both digital and analog. NTSC signals 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. 

Recent breakthroughs in advanced ASIC design " 

provide a high quality all digital solution for camera 
and CCU. Introduction of new solid -type electrolytic 
capacitors will improve component life dramatically. 
Ikegami has again taken the lead in developing the 
most versatile camera system to address the future 
needs of HDTV. 

.1i1,U11Ì 

MULTI -FORMAT HDTV CAMERASSPECIALTY HDTV CAMERASHDTV MONITORS 

Ikegami Electronics (U.S.A.), Inc. 37 Brook Avenue, Maywood, Al 07607 East Coast: (201) 

West Coast: (310) 370-2400 Southeast: (954) 735-2203 Southwest: (9721869-2363 2363 Midwest: (630) 834-9774 kegs mi 
Wehsife @ hnp: / /ulvwikegami.com a 
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sonic DVCPRO Partners Program, the 
user has a wide selection of features, 
cost /performance points and vendors 
from which to select equipment capable 
of digital transfers. 

SDTI transmission 
While serial digital SDI (colloquially 

known as 601 or 259) is well known 
and widely used, it is a video signal 
transfer. SDTI, standardized as SMPTE 
305M, allows the transfer of the com- 
pressed data without any decode or 

encode process. Panasónic actively par- 
ticipated in the SMPTE SDTi harmoni- 
zation effort that generated a multilayer 
SDTI standard including SMPTE 305M, 
thus protecting the users' investment in 
SDI routers and other infrastructure ele- 

ments. The DVCPRO -HD signal will be 
standardized as a part of the SMPTE 305M. 

File transfer protocol 
One can expect file transfer protocol 

to impact television system design in the 
near future in both real -time and non - 

real -time file transmis- 
sion, and DVCPRO-l-ID 
data easily fits in the 
emerging high -speed net- 
work technology like Fi- 

bre Channel and gigabit 
Ethernet. 

WHAT AUTOMATION 
BACKUP? 

BACKUP YOUR AUTOMATION SYSTEM 
IN CASE OF FAILURE. LOAD AND PLAY 

ONE CLIP OR A GROUP OF CLIPS. 
Call us at (818) 2524198 a visit us on the web: www.dafceatrols.com 
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DVCPRO and DVCPRO 

50 compatibility 
DVCI'RO is extensi- 

ble from 25Mb /s to 
100Mb /s and beyond, 
in multiple image for- 
mats, 480i 4:1:1 sam- 
pled, 480i 4:2:2 sam- 
pled, 480p 4:2:0 sam- 
pled and 1080i. 
DVCPRO 50 480p 
16:9 will allow cost - 
effective field gather- 
ing of images with at- 
tributes and quality ap- 
proaching HD for 
those applications not 
requiring field record- 
ing of real high- defini- 
tion images. While of- 
ficially classed as stan- 
dard- definition, 480p 
produces spectacular ex- 

tended definition images that are easy to 
either upconvert or integrate with other 
480p production equipment. 

Because DVCPRO -HD has been de- 
veloped based on the DVCPRO family, 
the AJ -HD 150 DVCPRO -HD VTR can 
playback both DVCPRO and DVCPRO 
50 recorded tapes. In addition, an op- 
tional format converter card will be 
available for the studio VTR. A deriva- 
tive of the Panasonic universal format 
converter (AJ- UFC1800), this optional 
internal device can upconvert 480i or 
480p signals to 1080/60i or 720p sig- 
nals, or it can perform downconversion 
from 1080/60i to 480i. Now a broad- 
cast station can integrate SD video clips 
and HD video clips seamlessly. 

Initial DVCPRO HD equipment 
Prototypes of two camcorders (one with 

three 1 million pixel CCDs and one with 2.2 
million pixel devices) and a companion 
studio editing VTR have been displayed. 
These are expected to be finished products 
later this year. Although the 100Mb /s 
DVCPRO HD products are still under 
development, the prototypes show that 
considerableprogress has already been made 
and that DVCPRO HD will allow break- 
through, cost -effective equipment for HD 
acquisition. Panasonic will also launch the 
DVCPRO -HD laptop editor, video server 
and nonlinear editing system just as it 
has with DVCPRO to complete this 
product line. 

For more information on Panasonic's 
DVCPRO -HD family of products, cir- 
cle (452) on the Free Info Card. 

Masataka Higuchi is general manager, engineer- 
ing, and Noriaki Ugo is product planning narn- 
ager, video systems division. Matsuslrita Electric 
Industrial Co. Ltd., Japan. Philip Livingston is 
vice president. strategic technical liaison, Panasonic 
Broadcast & Television S1strm; r -c 1. 

What's the difference between automation systems? 

The people behind them. 
303.237.4000 

www.drake-automation.com 
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THE SMOOTH 
TRANSITION TO HDTV 
S licon Graphics workstations and servers 

e already HDTV compliant. Whether you 

cide on 480P, 720P, I 080i, or simply stick 

ith standard resolution, we have you covered. 

icon Graphics workstation -based solutions 

e at the heart of today's live broadcast 

geaphics for news, sports and special events. 

Many of our customers are already editing 

FDTV content. Let our Origin video 

computing platform solve your media streaming 

needs, from thousands of MPEG streams to 

DVCPRO and uncompressed HDTV. 

No other open platform has as many media 

management and distribution applications. To 

find out more about Silicon Graphics broadcast, 

cable, and satellite solutions, check out our 

b site at www.sgi.com /broadcast. 

© "8 Silicon Graphic. Inc. All ngnts reserved. Silicon Graphic 
is a giaered trademark and Origin and the Sikon Graphics logo 
are rademarks. of Silicon Graphics. ne DVCPRO IS a trademark 
of . sushrta Electnc Corporation of Amenca . 
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ew Products i oducing for HDTV, VA 

Tektronix PQM300 Picture 
Quality Analysis Systems 
Tektronix has introduced a real -time, 

continuous monitoring solution forensur- 
ing the quality of compressed digital video. 
The PQM300 program quality of service 
(QoS) monitor gives providers of com- 
pressed digital video an effective approach 
for managing image quality and efficiently 
allocating bandwidth. The PQM300 ad- 
dresses DTV dynamics by allowing users to 
quickly identify the most common visual 
impairments, including blockiness, frozen 
and repeated frames, loss of service, and 
Gaussian noise, before they become cus- 
tomer complaints. 

The PQM300 monitors all pixels and 
all fields continuously. In- service, continu- 
ous monitoring by the PQM300 assures 
that the most annoying picture defects are 
intercepted and logged for all monitored 
programs. When the PQM300 identifies 
an image defect or impairment, it will sig- 
nal an alarm, identifying the channel on 
which the problem resides. The PQM300 
allows users to establish quality histories 
and defect logs for all simultaneously moni- 
tored programs. In contrast to today's 
technology, the PQM300 provides users a 

systematic and quantifiable method 
for assigning bit rates to 
individual 
channels. 
Helping users 
efficiently allo- 
cate their trans- 
mission band- 
width maxi- 
mizes service 
capacity by re- 

ducing the num- 
ber of bits re- 
quired per pro- 
gram, while maintaining acceptable levels 
of picture quality. 

The Flexible and extensive nature of the 
PQM300 architecture allows the number 
of channels to increase. 

TAMS Neve Capricorn Options 
AMS Neve has introduced new options 

to Capricorn, the company's leading, fully 
automated and instantly resettable music 
console. New Capricorn software provides 
a number of new features to help operators 
control large mix projects. These include 
automated routing, which enables multi- 
track outputs to be used for additional ef- 
fects sends, and support for VCA groups in 
automated mixes. 

Capricorn's bank layout also has been 

extended. Banks work the way the opera- 
tor thinks, allowing the desk layout to 
change as the mixer focuses on spe- 
cific elements of the mix. A new path 
swap feature allows users to move 
any channel to a new position on the 
console surface on the fly, enabling any 
combination of channels to he controlled 
from the monitoring sweet spot. 

Capricorn supports mixing in all major 
surround formats, including LCRS, 5.1, 6.1/ 
Dolby EX, 7.1, and Imax. The console's 
flexible layout enables surround panning to 
be controlled directly from each channel 
strip, in the sweet spot from the central 
channel strip (AFU), or from optional au- 
tomated joysticks. 

The new CXS digital surround monitor- 
ing system option enables up to six different 
versions of the mix to be created and com- 
pared, and also allows the stereo compat- 
ibility of surround mixes to be checked. 

1 

Tiernan TATM -S MPEC -2 Over ATM 
1 Tiernan Communications has intro- 

duced its new TATM -8 MPEG -2 over ATM 
multiplexer /demultiplexer. The TATM -8 
provides a simple and efficient method of 
transmitting multiple MPEG -2 transport 
streams over ATM networks. The TATM -8 

supports up to eight M PEG -2 virtual circuit 
pairs on a single OC -3 /STM 1 or DS -3/E -3 
physical layerconnection. The TATM -8 can 
he configured and controlled from the front 
panel or through a separate network man- 
agement system. 

Miranda HDTV Serializer 
and Deserializer 
Users of SGI's Onyx2 HD modules and 

the Philips DataCine now have a cost -ef- 
fective way to convert the parallel -only 
inputs and outputs of these systems to 
SMPTE 292M serial HD. The Miranda 

SER -800E serializer and SER -800D 
deserializer convert parallel HD 

to/from SMPTE -292M serial 
HD video. Both convert- 

ers automatically de- 
tect the incoming sig- 

nal format and sup- 
port 480p, 720p, 
1035i, 1O80i, and 

1080p image for- 
1'4 mats at scan rates of 

60Hz, 59.94Hz, 50Hz, 
30Hz, 29.97Hz, 24Hz, and 

23.98Hz. The miniaturized, in -line pack- 
ages of the SER -800E and SER -800D plug 
directly into a D -sub connector, eliminating 
the need for frame or parallel cabling. Ei- 
ther unit can be powered from an individual 
wall plug -in power supply or a centralized, 
rack mount power supply. 

¡Tektronix Real -Time MPEC -2 
Monitoring System 
Tektronix has introduced a cost- effec- 

tive, full- featured system for real -time, re- 
mote monitoring of MPEG -2 transport 
streams. The MTM300 Series provides 
MPEG protocol monitoring at a low cost 
per transport stream by continuously moni- 
toring multiple transport streams in a single 
chassis. The modular and extensible nature 
of the MTM300 Series protocol monitoring 
system offers flexibility to broadcasters and 
telecommunications providers involved in 
the transport of compressed digital video. 
The MTM300 Series includes full- featured 
analysis, user customization, and the flex- 
ibility to integrate the product into existing 
monitoring and control networks. 

Designed to serve the needs of system 
integrators who are building network moni- 
toring systems, the modular MTM300 Se- 

ries is a one -stop solution for continuous, 
remote monitoring of multiple MPEG -2, 
DVB, and ATSC transport streams. 

The MTM300 Series conforms to indus- 
try- standard tests and interfaces, which 
helps identify synchronization, decoding, 
and metadata problems. Modular inputs/ 
outputs (UOs) - including asynchronous 
serial input (ASI) for DVB and SMPTE 
310M for ATSC -give users the flexibility 
to select the 1/O they require. 

Testing includes dynamic graphical 
views of all timing diagrams, including 
program clock reference (PCR), presenta- 
tion time stamp /decode time stamp (PTS/ 
DTS), and section rate analysis. These fea- 
tures make possible the easy analysis of 
packet timing parameters. The MTM300 
Series also allows users to better manage 
and minimize the data being monitored by 
grouping various feeds into so- called bou- 
quets, which are represented on the screen 
by icons. 
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December 1-3, 1999 Hyatt Regency, Chicago O'Hare Chicago, Illinois USA www.dtvconference.com 

For five successful years, Broadcast Engineering: The Journal of Digital Television, with support from 

Video Systems and Millimeter magazines, has brought together the top engineers and strategists who 

are leading the digital television revolution, and the decision -makers who are making it happen. 

The digital wave is catching on and production professionals must catch up. 

A special high -end production track has been added to this dynamite program. 

Producers, directors and production managers... don't miss a minute of the innovation as you 

step into the digital future of production. Brought to you by Video Systems and Millimetermagazines. 

The Digital Future is Now 
rID millimeter. 

5 5 F 5 end 

PRODUCTION TOPICS TO INCLUDE: 

Thursday evening roundtable: HD Camera Workshop 
A hands -on workshop on the challenges of evaluating, buying and shooting with high- definition cameras 

and camcorders. Get advice and insights from users and vendors of HD cameras, ask questions and share 

information. Cameras and camcorders are on -hand so you can see for yourself. 

Friday morning sessions: Producing in HD 

As production and post -production facilities prepare for the arrival of DTV and HDTV, they face the daunting prospect 

of having to master new formats, purchase new equipment and rework their internal production processes. Learn about the 

challenges and key considerations you need to keep in mind as you prepare for this changing world. Topics include: Competitive HD formats; Asset management; 

Resolution- independent editing and composition programs; and Data transfer. 

Friday afternoon sessions: HD Business Opportunities: Real or Imagined? 
The media hype about HDTV is running hot and heavy. But what are the real opportunities for those working in production and post -production? Is this a time to move 

ahead aggressively or to hold back and see what happens? What kind of HDTV work is actually being done, and who's paying for it? These and other questions are 

addressed by a panel of ad agencies, post facilities, commercial producers and documentarians who have already begun to explore the world beyond NTSC. 

It's three days that will change the way you face the digital future. You'll take home the knowledge you need to survive and prosper as digital television comes of age. 

Want to know more? Check out program details and speakers at www.dtvconference.com. Or call Fax -On- Demand at 1- 800 -601 -3858. 

Fill out the form below to make sure you receive all the program and registration information as it becomes available: 

U I'm interested in Attending DTV99 U I'm interested in Sponsoring /Exhibiting at DTV99 

First Name Last Name 

Title 

Company 

Address 

City State 

Country Zip 

Phone* 

Fax* 

E- mail ** 
source: AD 

'International guests, please include city and country codes. 
"Provide only It you wish to receive news and updates via a -mail. 

FAX: +1- 720 - 489 -3165 

MAIL: DTV99 Customer Service Intertec Exhibitions 
5680 Greenwood Plaza Boulevard, Suite 100 Englewood, CO 80111 USA 

CALL: 1 -800- 288 -8606 or +1- 303 -741 -2901 

OR VISIT: www.dtvconference.com 
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sibilities would he to use the bit stream 
available in digital terrestrial or satellite 
broadcasting to deliver to the public a cer- 
tain number of digitally compressed con- 
ventional TV programs instead of a single 
conventional, enhanced, or high- definition 
program. These digitally compressed TV 
signals would be accompanied by digital 
high -quality sound, coded condi- 
tional access information, and ancil- 
lary data channels. And, the same 
approach could be implemented in 
the transmission of multiprogram sig- 
nals over existing digital satellite or 
terrestrial links or cable TV networks. 

Despite the intrinsic merits of the 
HDTV -6 -7 -8 system, it was quickly 
superseded by the Digital Video Broad- 
casting project in Europeand the Grand 
Alliance project in the United States. 

Standardization issues 
Video standards have a complex 

structure. They provide a detailed de- 
scription of video signals compatible 
with an intended receiver. Strictly 
speaking, a broadcast TV standard is 

a set of technical specifications defin- 
ing the method of on -air radio -fre- 
quency transmission of a picture with 
accompanying sound. However, in the 
video production environment, the RF pa- 
rameters are usually irrelevant and sound 
can be handled in several ways. For this 
reason, the term video standard is more 
appropriate. 

It is possible, and many times useful, to 
divide a video standard into five compo- 
nent parts, as follows: 

The scanning standard, which determines 
how the picture is sampled in space and in 
time . Only the conversion of video signals 
between different scanning standards, for 
example NTSC to PAL, can truly be called 
standards conversion. 

Color information representation, which 
determines how color information is con- 
veyed. Color formats are divided into two 
basic categories: Component (primarily for 
production) and composite (traditionally 
for conventional TV broadcasting). 

Aspect ratio, which describes how the 
picture fits into a screen of a particular 
proportion. 

Signal levels, which determine how a 

receiver will interpret a video waveform in 
the voltage domain. In the digital domain, 
it is necessary to standardize the relation- 
ship between analog voltages and the digi- 
tal codes they signify. 

Format, which is an agreed way of pack- 
aging the picture information for transmis- 
sion or recording. 

Historically, the most significant bound- 
ary in the TV world was the one between 
different frame rates. At the dawn of black - 
and -white television, it was reasonable to 
link the field repetition rate with the fre- 
quency of the ac power line. This prevented 
slow scroll of the horizontal hum baron the 
received picture. When the color era began, 

tive Reports represented a four -year effort 
by ITU Task Group 11/3. The Task Group 
began with the premise that it should estab- 
lish an infrastructure that enabled a com- 
munication environment in which a con- 
tinuum of television and other data services 
could he brought to the consumer via wire, 
recorded media, and through the air. Terres- 

trial broadcasting presents the most 
challenging set of constraints of all 
media forms. Therefore, a system that 
works well in the terrestrial broad - 
casting environment should suffice for 
other media. The first step in harmo- 
nizing the delivery of these services 
was the development of a suitable 
service model. 

The Task Group work was based 
in many ways on the work of and the 
philosophy behind the MPEG -2 stan- 
dard. The MPEG -2 document pro- 
vides a set of tools that can be used to 
describe a system. The set of Recom- 
mendations developed by Task Group 
11/3 defined a constrained set of tools 
that can be used to provide a DTTB 
service. This set of tools provides for 
a single, low -cost decoder that can 
deliver ATSC- and DVB -coded im- 
ages and sound. 

Task Group 11/3 established a har- 
monized subset of MPEG -2 allowing for a 

single decoder that can translate the service 
multiplex and transport layer, and decode 
the audio and video compression and cod- 
ing layers for any system that conforms to 
the DTTB set of Recommendations. 

The set of harmonized Recommenda- 
tions fully meets the request of the World 
Broadcasting Union for unique global 
broadcasting systems leading to single uni- 
versal consumer appliances. 
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When it comes to competing broadcast standards, technical 

discussions often are lively. Such was the use during the IBC SIett IS 
virtually any paper or panel devoted to DIY aiIst DVB. 

this link became irrelevant. The only justi- 
fiable reason for preserving the relationship 
was to reduce the visibility of unpleasant 
low- frequency beating between studio 
lighting and the video camera field rate. 
Unfortunately, the economic necessity for 
backward compatibility didn't permit sig- 
nificant changes to field and frame rates. 

There are a number of organizations 
responsible for standardization at global, 
regional, and national levels. In the broad - 
cast TV field, one of the most prominent is 

the former CCIR. CCIR was a branch of the 
International Telecommunication Union 
(ITU), which is part of the United Nations 
Organization. In 1993, the CCIR was re- 
named as ITU -R (the Radiocommunication 
Sector of the ITU). Television is a main topic 
for ITU -R Study Group 11. The crucial 
documents issued by ITU -R are Recom- 
mendations and Reports. They contain 
explicit information, but in reasonably 
general form, often leaving room fordiffer- 
ent variants in practical implementation. 

Digital TV system model 
One key milestone in the development 

of digital television was the ITU's adoption 
of a series of Recommendations (standards) 
defining a digital terrestrial television 
broadcasting (DTTB) system. The set of 
Recommendations and associated descrip- 

Measurable progress 
I here has been tremendous progress in 

the standardization of digital television. 
The international HDTV scene has evolved 
into a range of tool sets that can be applied 
to a variety of requirements. The accom- 
plishments of the SMPTE in the area of 
production- oriented issues is considerable. 
Since the ATSC DTV standard was ap- 
proved by the FCC two years ago, SMPTE 
standardization committees have made 
enormous progress in developing documents 
relating to the production and interchange 
aspects of digital television. 

This process will certainly continue as 

the broadcast, post -production, and busi- 
ness/industrial sectors move forward into 
the digital era. The lessons of the past tell 
us that open standards are ones that will 
stand the test of time. 
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Definition lenses are the clear choice in 

today's broadcast industry. Just ask Al 

Giddings, the world's most respected 

underwater cinematographer. For 30 years 

Al's been bringing the world outstanding 

images from the depths of the seven oceans. 
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superior quality of Fujinon lenses, and is 

about the new HD format. 

In a field that changes day -to -day with new technological 

advances, Al Giddings stays on the cutting edge with Fujinon lenses. 
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can meet the particular requirements or 
priorities of each country, as well as other 
non -technical (but critical) factors, such as 

geographical, economical, and political 
connections with surrounding countries and 
regions. Each country needs to clearly es- 

tablish its needs, then investigate the avail- 
able information on the performances of 
different systems to make the best choice." 

There is considerable hope at this junc- 
ture that the problems identified by Sinclair 
in its real -world tests will be 

solved by better receiver de- 
signs. Indeed, as the tests were 
being conducted, several 
companies reported new im- 
provements in their second - 
generation receiver chip sets 

that would essentially elimi- 
nate the indoor reception 
problems that were demon- 
strated in Baltimore. 

With this situation as a 

backdrop, it is appropriate 
to step back and examine the 
long road to HDTV stan- 
dardization on an interna- 
tional scale, a saga that will 
likely continue to evolve for several years. 

HDTV production technology was seen 

from the beginning as an opportunity to 
simplify program exchange. The concept of 
a single production standard that could 
serve all regions of the world and have 
application in the film community would 
provide benefits to broadcasting organiza- 
tions and program producers. All partici- 
pants stated a preference for a single world- 
wide standard for HDTV studio produc- 
tion and international program exchange. 

The work conducted in the field of stu- 
dio standards showed that the task of cre- 
ating a recommendation for HDTV studio 
production and international program ex- 
change was made more difficult by the 
diversity of objectives foreseen for HDTV 
in different parts of the world. There were 
differences in approach in terms of technol- 
ogy, support systems, and compatibility. It 
became clear that, for some, the use of 
HDTV for production of motion pictures 
and their distribution via satellites was the 
most immediate need. For others, there was 
a greater emphasis on satellite broadcast- 
ing, with a diversity of opinion on the scale 
of time for service introduction and the 
frequency bands to be used. For still others, 
the dominant consideration was terrestrial 
broadcasting services. 

The proposal for a draft recommenda- 
tion for an HDTV studio standard based on 
a 60Hz field rate was submitted to the 
CCIR in 1985 and the follow -up proposal 

for a draft recommendation for an HDTV 
studio standard based on a 50Hz field rate 
was submitted in 1987. Unfortunately, 
neither draft brought a consensus within 
the CCIR as a single worldwide standard. 
However, both had sufficient support for 
practical use in specific areas to encourage 
manufacturers to produce equipment. 

Despite the lack of an agreement on 
HDTV, a lot of progress was made in the 
area of an HDTV source standard. The 

born. HDTV -6 -7 -8 was based on the fol- 
lowing set of assumptions: 

First, the differences between the band- 
widths of the 6MHz, 7MHz, and 8MHz 
channels might give rise to the development 
of three separate HDTV scenarios that 
would fully utilize the bandwidth of the 
assigned channels. It was assumed that the 
6MHz implementation would have the 
potential to provide pictures of sufficiently 
high quality to satisfy viewers' wishes for 

a "new viewing experience." 
The addition of a 1MHz or 
2MHz increment in the band- 
width, therefore, would not be 

critical for further improvement 
for domestic reception. On this 
basis, there was a possibility of 
adopting, as a core system, a 

single 6MHz scheme to provide 
a minimum service consisting of 
video, two multichannel sound 
services, and appropriate sup- 
port data channels for condi- 
tional access, and, where appro- 
priate, closed captioning, pro- 
gram identification, and other 
user- oriented services. 

Second, given the previous assumption, 
the 1MHz or 2MHz channel bandwidth 
that could be saved in several countries 
might be used for transmission of a variety 
of additional information services, either 
within a 7MHz or 8MHz composite digital 
signal or on new carriers in the band above 
the HDTV -6 signal. Such additional infor- 
mation might include narrowband TV sig- 
nals that provide for an HDTV stereoscopic 
service, enhanced TV services, multipro- 
gram TV broadcasting, additional sound 
services, and/or additional data services. 

Third, it would be practical to combine 
audio and video signals, additional infor- 
mation (data ), and new control/test signals 
into a single HDTV -6 -7 -8 signal, in order to 
avoid using a secondary audio transmitter. 
In combination with an appropriate header/ 
descriptor protocol and appropriate signal 
processing, the number of frequency chan- 
nels could be increased, and protection ra- 
tio requirements would be reduced. This 
could lead to a review of frequency plans at 
the national and international levels for 
terrestrial TV transmission networks and 
cable television. This scheme could go a 

long ways toward meeting the growing 
demand for frequency assignments. 

This digital TV system offered the pros- 
pect of considerably improved sound and 
image quality, while appreciably improv- 
ing spectrum utilization (as compared to 
the current analog services). It was theo- 
rized that one way of exploiting these pos- 

specific parameters agreed upon included a 

picture aspect ratio of 16:9, color rendition, 
and an equation for luminance. 

Thus, for the first time in television's 
history, all countries of the world agreed on 
the technical definition of a basic 
tristimulus color system for display devices. 
Also agreed upon, in principle, were the 
digital HDTV bit -rate values for the studio 
interface signal, which was important in 
determining both the interface for HDTV 
transmission and the use of digital record- 
ing. All of these agreements culminated in 
Recommendation 709, adopted by the 
XVII Plenary Assembly of the CCIR in 1990 
in Dusseldorf, Germany. 

Digital systems emerge 
By mid -1991, reports showed that bit - 

rate reduction schemes on the order of 60:1 
could be applied successfully to HDTV 
source images. The results imply that 
HDTV -image sequences could be transmit- 
ted in a relatively narrowband channel in 
the range of 15Mbits/s to 25Mbits/s. Using 
standard, proven modulation technologies, 
it would be possible to transmit an HDTV 
program within the existing6MHz, 7MHz, 
and/or 8MHz channel bandwidths provided 
for in the existing VHF- and UHF -TV bands. 

One outgrowth of this development was 
the initiation of studies into how, if at all, 
the existing divergent broadcasting systems 
could be included under a single unifying 
cover. Thus the HDTV -6 -7 -8 program was 
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Standardsyhefe d°WQgfC0111 Hete? 

The '99 IBC Convention 

provided a fascinating 
glimpse of the state of 
DIV standards. 

Jerry Whitaker, editorial consultant 

was described as "The Baltimore Tea 
Party," the ongoing battle over the sugges- 
tion by Sinclair Broadcasting that the 
modulation system chosen by the Advanced 
Television Systems Committee (ATSC) 
should be re- evaluated. Sinclair raised the 
subject at NAB in April and promised field 
trials (in Baltimore) designed to evaluate 
the performance of the 8 -VSB system under 
multipath conditions typically experienced 
by viewers in urban areas. The issue here is 

a significant one, to be sure. No one in the 
technical community could seriously criti- 
cize Sinclair for being concerned about the 
performance of the ATSC system with first - 
generation receivers. It was the timing, 
however, that caused many in the technical 
community to cry foul. 

Raising such a fundamental question 
now, with nearly a hundred stations al- 
ready on- the -air and after receivers are in 
the hands of consumers (admittedly, a very 
small number of receivers), was roundly 
criticized. Still, Sinclair continued its cam- 
paign and held tests during the summer to 
demonstrate the weakness of 8 -VSB in an 
urban -receiving environment, and the rela- 
tive strength of the COFDM system used by 
the European DVB system. Most every- 
body agrees that the DTV system, as ap- 
proved by the FCC, performs quite well in 
rural areas that are not subject to multipath 
reflections, which are commonly experi- 
enced in urban centers because of high -rise 
building and other obstructions. Most ev- 
erybody also agrees that urban reception of 
ATSC DTV is good with an external (roof- 
top) antenna. Of course, few consumers 
still have antennas on their roofs - indeed 

The IBC Convention, held in Amsterdam. Netherlands on September 10 -14. provided the opportunity to assess how 

far the video industry has come in its efforts to harmonize divergent interests though the standardization process. 

many are prohibited from doing so because 
of housing restrictions. Therein lies the rub. 

So, fast forward to IBC '99. IBC has 
become the favorite forum for European vs. 

Japanese/United States jousting over which 
TV system is better. Not just DTV, but 
HDTV (NHK's 1125/60 system) before it, 
and even color television before that. A 
decade ago, the battle lines were drawn 
between the European Eureka 95 project 
and the Japanese/U.S. HDTV efforts. Al- 
though considerable progress has been made 
to bring the camps together, it was clear 
from several of the technical sessions at IBC 
that the battle continues, albeit on a less 

combative stance, publicly at least. It was 
into this techno -political brew that the 
Sinclair proposal was added. 

Supporters of the European DVB stan- 
dard were thrilled at the dissention among 
the American ranks. Supporters of the ATSC 
standard were, of course, aghast. The 
Sinclair presence in the various technical 
sessions at the show was clear and vocal - 
its right, certainly. Were any minds 
changed? Probably not. Did it make for 
interesting sessions? Yes, without question. 

Well before IBC, the ATSC made its 
position on the Sinclair tests crystal clear, 
calling the effort "unwarranted and irre- 
sponsible." The statement continues, "It is 
unwarranted because a growing body of 
evidence supports the performance of the 

VSB transmission system, and there is no 
clear evidence that COFDM is better. h is 
irresponsible because it seriously under- 
states the impact of a change." The position 
statement concludes that, "Any decision to 
revisit the transmission standard would 
cause years of delay." 

The ITU also found itself being drawn 
into the modulation wars of Summer 1999. 
A report issued by an ITU Radiocommuni- 
cation Study Group presented an objective, 
scientifically valid comparison of the modu- 
lation schemes under a variety of condi- 
tions. The report, Guide for the Use of 
Digital Television Terrestrial Broadcasting 
Systems Based on Performance Compari- 
son of ATSC 8 -VSB and DVB -T COFDM 
Transmission Systems, provided consider- 
able detail of the relative merits of each 
system. The COFDM and 8 -VSB camps use 

the report to support their positions. 
In essence, the report concludes that 

each system was found to have unique 
advantages and disadvantages. 

The ITU report concludes, "DTV imple- 
mentation is still in its early stage. The first 
few generations of receivers might not func- 
tion as well as anticipated. However, with 
the technical advances, both systems will 
accomplish performance improvements and 
provide a much improved TV service. 

"The final choice of a DTV modulation 
system is based on how well the two systems 
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Last year, the station used HD 
camcorders to shoot an HDTV segment for 
its popular travel magazine, Bay Area 
Backroads. 

New HD center at Staples Arena 
To capitalize on the benefits of covering 

sporting events in high -definition, Staples 
Arena in Los Angeles has undertaken a 

major HD build -up. Scheduled for comple- 
tion this month, the facility will feature 
live- production and post-production capa- 
bilities, as well as24 -hit, 5.1 surround sound 
digital audio. The project will give Staples 
the ability to produce 226 live events al- 
ready scheduled for the year 2000, includ- 
ing professional basketball and live enter- 
tainment in high- definition and standard - 

definition simultaneously. Staples Arena 
hosts a number of leading professional 
sports organizations, including the Los 
Angeles Lakers, Los Angeles Clippers, and 
Los Angeles Kings. 

Equipment for the project includes a 

Sony HDS -7100 high- definition produc- 
tion switcher, HDME -7000 digital multi - 
effects, HDM series high -definition moni- 
tors, HDC -700A, and HDC -750A high - 
definition studio cameras, and HKPF series 
of conversion and distribution equipment 
for HD production. The SDTV edit suite 
consists of a DVS -7350 digital production 
switcher, DME -7000 digital multi- effects, 

and a BE -9100 edit controller. The audit, 
mixing room, featuring the Sony OXF -R3 
Oxford digital console, is key to the project. 

The force of HD 
Lucasfilrn Ltd. has launched a collabo- 

rative project with Panavision and Sony to 
bring high- definition imaging into the 
realm of major motion -picture production. 
The Lucas companies pioneered digital 
technology in movie post production, most 
notably in the Star Wars series. The recent 
advent of cost- effective HD products 
spurred a new interest within Lucasfilm for 
use of digital electronic cinematography as 

an alternative to motion -picture film. 
Driven by a desire to control escalating 

costs of producing major movies and to 
extend creative flexibilities to the shooting 
stage, Lucasfilm has, since 1996, explored 
the possibilities of developing a 24 -frame 
progressive scan digital HD production 
system. The 24 -frame electronic cinema- 
tography project is now in full swing. The 
first prototype camcorders are being deliv- 
ered to Lucasfilm this Fall for testing with 
the Panavision lenses. 

In 1998, Lucasfilm instituted a series of 
extensive tests to explore lens criteria for an 
HD motion -picture camera, and to evalu- 
ate total system performance from the origi- 
nal electronic shoot to the final transfer to 
35mm film. A series of scenes for Star Wars: 

1 Lucasfilm Ltd. is moving into 24-frame production to 

supplement and, in some cases, replace film in major 

motion -picture releases. (Courtesy of Lucasfilm Ltd.) 

Episode! The Phantom Menace were shot 
on stage in London with Sony's HDC -750 
high- definition camera (in the 1920x1035/ 
60i format). Digital recordings were made 
on the HDCAM format and the baseband 
HDD -1000 VTR. Evaluations were subse- 

quently made of both recording formats 
transferred to 35mm film. Some scenes were 
then incorporated into the movie, consti- 
tuting a real -world test of the technology, 
as well as creating a prelude to the planned 
use of the 24 -frame progressive HD system 
in shooting Star Wars: Episode I1, which 
begins in Spring 2000. 

Success story 
Viewed now, from the vantage point of 

nearly one year's experience with DTV, the 
rollout from the professional video industry 
of HD programs to on -air digital transmit- 
ters is impressive. In fact, it exceeds most, 
if not all, predictions for HD program avail- 
ability to consumers. Next, as receivers 
make their way from factories to show- 
rooms and, finally, to living rooms, the real 
benefits of high- definition programming 
will be realized. At that point, the transi- 
tion from conventional television to decid- 
edly unconventional high- definition imag- 
ing will likely become a stampede. r 
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broadcast in 720p, ABC's selected HDTV 
format. The HD telecasts are produced and 

transmitted independent of MNF on the 

traditional analog network. 
The production truck was used for a 

rehearsal exercise during the last preseason 

MNF game in Oakland, California, on 

August 30, and then it traveled to Denver 
for the first of 17 live broadcasts of MNF 
games, one wild card playoff game on Janu- 

ary 8, 2000, and Super Bowl XXXIV on 

January 30, 2000. 
The production truck's 720p HDTV 

broadcast system is equipped with a wide 
variety of HDTV products, including: 

Four AQ -7200P 720p full- featured studio 
cameras and three AQ -720P handheld cam- 

eras - used for acquisition of the game. 

Four AJ- HD2700 1080i/720p D -5 HD 
VTRs - used for recording, slow- motion 
replays, as well as playback of prerecorded 

elements. 

Four AJ- HDP510 720p HDTV processors - allowed the truck's Pluto HyperSpace 
HD digital disk recorder to record the 720p 

signal for use in slow- motion replays. 

AJ -UFC 1800 Universal Format Convert- 
ers -made it possible to convert TV signals 

between video formats recognized under 
the U.S. ATSC -DTV standard. 

Two PT -42P1 42 -in. gas plasma displays - the centerpiece of the truck's main moni- 
tor wall (the first HD flat-panel monitor 
wall ever assembled in a mobile produc- 
tion) and a third 42 -in. plasma display is 

utilized in the announcers' booth. 
Two WR -DAN digital audio mixers - 

linked together in the truck's audio suite to 
mix up to 64 inputs of 5.1 channel surround 
sound. 

More than 40 BT- S915DA 9 -in. monitors, 
capable of either 4:3 or 16:9 display - used 

throughout the video and audio depart- 
ments in the truck. 

The MNF programs have played to 
good reviews from both the technical com- 
munity and viewers. ABC stations broad- 
casting the MNF games in HDTV include 
WCPO (Cincinnati), KABC (Los Ange- 
les), WCVB (Boston), KATU (Portland, 
OR), WEWS (Cleveland), KGO (San 

Francisco), WFAA (Dallas), KGTV (San 

Diego), WKOW, (Madison, WI), KITV 
(Honolulu), WMUR (Manchester, NH), 
KMGH (Denver), WPLG (Miami), 
KOMO (Seattle), WPVI (Philadelphia), 
KXLY (Spokane, WA), WRTV (India- 
napolis), KTRK (Houston), WSB (At- 
lanta), WSOC (Charlotte, NC), WTAE 
(Pittsburgh), WTNH (New Haven, CT), 
WTVD (Raleigh /Durham, NC), and 
WXYZ (Detroit). 

CBS Television City build -up 
CBS Hollywood is using five new 

Hitachi HD SK -3000P high -definition 
cameras to launch high- definition produc- 
tion at its Television City facility. The cam- 

eras initially will be installed on Stage 36 

but will be moved to other stages as produc- 
tions require. CBS Television City serves as 

the production facility for such programs as 

The Young and the Restless, The Bold and 
the Beautiful, Politically Incorrect with Bill 
Maher, Dennis Miller Live, The Price is 

Right, Hollywood Squares, The Late Late 

Show with Craig Kilborn, and Family Feud. 

For the current season, CBS is offering 
an extensive lineup of HD programming 
for DTV- capable -owned stations and af- 

filiates. The CBS Fall HDTV lineup includes 

Touched by an Angel on Sundays; King of 
Queens, Everybody Loves Raymond, and 
Becker on Mondays; JAG and Judging Amy 
on Tuesdays; Work With Me on Wednes- 

days; Diagnosis Murder, and Chicago Hope 
on Thursdays; Love or Money and Nash 

Bridges on Fridays; and Early Edition and 

Martial Law on Saturdays. 

In addition, five movies have been pre- 

sented in HD on CBS so far this season. 

KTLA Dodgers baseball in HD 
Continuing its tradition of technologi- 

cal firsts, KTLA television has launched the 

broadcast of Los Angeles Dodgers baseball 

games in high- definition on KTLA -DT 
(Channel 31). The games were the first 
broadcasts of a local sports event origi- 
nated by a Los Angeles TV station. The 
Dodgers faced the New York Mets in HDTV 
from Dodger Stadium on Friday and Sat- 

urday, September 10 and 11. 

KTLA was the first station in Los Ange- 

les to sign on its digital Channel 31 with the 

historic broadcast of John Glenn's Shuttle 

launch in October 1998. On January 1, 

KTLA's HDTV cameras captured the vi- 
brant colors, panoramic scenery, and digi- 
tal sound of its signature broadcast event. 

the Tournament of Roses Parade. 

For the Dodgers broadcasts, KTLA uti 
lized state -of- the -art digital equipment, 

including National Mobile Television's digi- 

tal HD mobile unit and Sony's HDC -700 
and HDC -750 cameras. The games were 

simulcast in HDTV and NTSC. KTLA uses 

the 1080 -line interlace format. 
KTLA was the first commercial TV sta- 

tion in Los Angeles when it signed on the air 

in 1947. Since that milestone 52 years ago, 

the history of KTLA has become the history 
of Los Angeles broadcasting. The station 
has enjoyed a long list of technological 
firsts, including pioneering work in the field 

of remote broadcasting and stereo /multi- 
language programming. KTLA (Channel 

5) is the WB affiliate in Los Angeles and a 

Tribune Broadcasting station. 

Tall Ships arrive in style 
The arrival of the Tall Ships to San Fran- 

cisco Bay marked the 150'h anniversary of 
the California Gold Rush, and San Fran- 

cisco station KRON -TV captured the once - 

in-a- lifetime event with HD camcorders. 
Photographer David Koehn was aboard 
one of the vessels as it sailed under the 

Golden Gate Bridge while another crew 
shot the arrival from several different loca- 

tions on land. According to KRON director 
of operations and HDTV coordinator Larry 
Shenosky, "The results were stunning, de- 

spite the wide range of lighting conditions 
and the challenge of handheld shooting 

aboard a ship." 

San Francisco station NRON used high -definition cameras to 

capture the once -in -a- lifetime arrival of the Tall Ships into San 

Francisco Bay. (Courtesy of Sony.) 
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HDTV:mm/11ga High Gear 

Jerry Whitaker, editorial consultant 

i 

1 Liftoff of Space Shuttle Columbia occurred at 

12:31 a.m. (EDT) on July 22. The primary objective of 

the five -day miss on was the release of the Chandra 

X -ray Observatoq. (Courtesy of NASA.) 

It you have any doubts about the 
interest in network- delivered HDTV, 
look no further than the Big Three's Fall 
lineups. Led by CBS, the network's high - 
definition programs are considerable. 
Highlights include HD offerings each 
night in the forms of episodic shows and 
big- screen releases. For ABC, consider- 
able attention is being paid to Monday 
Night Football in HD, capitalizing on 
what many believe to be the ultimate 
calling of improved imaging, sports pro- 
gramming. At NBC, the Tonight Show 
with Jay Leno continues to blaze trails 
in live- entertainment programming. 

1 The Space Shuttle Columbia swops out of the darkness onto nniway 33 at the Shuttle Wig Fatah in Florida. The Wig 
was only the 12° nduI taaiar i SUM pogrom history. (Courtesy of NASA) 

The rapid launch of HD -based pro- 
duction speaks volumes to the behind - 
the- scenes efforts at all networks, which 
have been underway for months, and 
even years. As the number of DTV sta- 
tions on the air increases, the next mile- 
stone in the aggressive DTV rollout that 
was mandated by the FCC belongs to 
the consumer electronics industry. 
Broadcasters and program producers 
have answered half of the chick -and- 
egg question of DTV. It is now up to 
receiver manufacturers to provide im- 
proved, lower -cost sets to consumers. 
How soon this will happen is the only 
question. From the standpoint of the 
professional video industry, it can't hap- 
pen quickly enough. 

NASA studies use of HD 
In another first for the U.S. space 

program, the summer flight of the Space 
Shuttle Columbia (STS -93) included 
trial use of high- definition imaging on 
the mission. Using the Sony HDW- 
700A, NASA is studying the potential 
applications for HD imaging in a num- 
ber of areas. The value of HD imaging 
was, in fact, demonstrated clearly dur- 
ing the launch of the John Glenn Shuttle 
Flight last year. Cameras covering the 
event for live HD broadcasts captured 
the loss of a parachute deployment door 
upon liftoff. Among the high -resolution 
footage taken on Shuttle mission STS -93 
was the deployment of the Chandra 
X -ray Observatory. 

The NASA effort is designed to pro- 
duce side -by -side simultaneous com- 
parisons of HDTV and NTSC formats 
during Shuttle missions from which 
NASA can make post- mission color and 
clarity assessments and to provide 
NASA with HDTV source material for 
broadcast distribution that meets FCC 
DTV standards. 

STS -93 was the 26'h mission of the 
Space Shuttle Columbia and the 95'h 
Space Shuttle mission. The miss on lasted 
five days. The HD W -700A camcorder is 
scheduled for additional research in a 

number of future Space Shuttle missions, 
which could include recording and docu- 
menting the building of the Interna- 
tional Space Station. 

MNfon the air in HD 
ABC's ambitious effort to bring its 

premier sports program, Monday Night 
Football, to viewers in HDTV is now off 
the ground and on the air. The 58 -ft. 
truck intended to carry out that assign- 
ment, built by Synergistic Technologies 
(STI) and Panasonic, is now on the road. 
Following the announcementerrlier this 
year that ABC and Panasoni: would 
team up to broadcast the 1939/2000 
season of ABC's NFL Monday Night 
Football (MNF) and Super Bowl 
XXXIV live in HD, work began on the 
truck. It was completed just 129 days 
later. The 1999 /2000 season of MNF is 

the first live, regularly scheduled HDTV 
sporting event in primetime, and is being 
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Having just returned from the IBC 

show in Amsterdam, Netherlands, it is 

clear that the pace of development on 

digital video equipment continues to 

accelerate. Work on high -definition 
products, likewise, continues to enjoy 
rapid development and deployment. As 

products make their way from concept 

to field use, the lessons learned by the 

early adopters are translated into prac- 

tical product improvements and valu- 

able peer advice on how to make the best 

use of these new technologies. 
There were a number of excellent 

technical sessions and several produc- 
tion- oriented sessions and workshops at 

the IBC show that discussed new tools 
of high -quality electronic imaging. Be- 

yond the more obvious issues of 
widescreen shooting are important pro- 

duction considerations, including: 
Composing scenes for various aspect 

ratios. This issue is far more complex 
than it might seem. With the multitude 
of potential media outlets- from stan- 

dard- and high -definition television to 
streaming video via the Internet -scene 
composition is critical to gaining maxi- 
mum use out of each frame shot. 

Image storage and retrieval. Within 
the past few years, the number of op- 

tions for storing video have grown. From 

conventional videotape to distributed 
servers, the choices are numerous, dic- 

tated by the particular requirements of 
a given application. 

Image processing. The options for 

manipulating captured images are 

truly staggering. With each major 
trade show, new ways of improving 
and modifying video are unveiled. 
Progress in this area has continued, 
essentially unabated, for nearly a de- 

cade now. And there's no end in sight. 

So it was another successful outing 
for the major European video commu- 
nity at IBC '99. Without doubt, the 

pace of digital video development is 

continuing to gain speed, and all of us 

are the benefactors of this progress. 

In this issue of Producing for HDTV 
special supplement, we examine: 

HDTV: Moving Into High Gear - 
The Fall season is here, and HDTV has 

moved squarely into primetime. 
Standards: Where Do We Go From 

Here? -The IBC Convention provided 
a fascinating glimpse of the state of 
DTV standards. 

HDTV New Products 
As always, your comments are wel- 

comed. Additional background infor- 
mation on HDTV can be found at 

www.technicalpress.com. 

Jerry C. Whitaker 
Editorial consultant 

On the Cover: High -profile events 

have captured the interest and imagi- 

nation of TV producers nationwide. The 

scenes on the cover are from the San 

Francisco Chinese New Year celebra- 

tion earlier this year, covered in HDTV 
by KTVU, Oakland, California. The 

production, using the National Mobile 
Television HD -2 truck, fed three sepa- 

rate TV outlets in the Bay Area. (Photos 
courtesy of Sony.) 

In this issue... 

HDTV: Moving Into High Gear 

Standards: Where Do We Go From Here? 

New HDTV Products 

www.americanradiohistory.com

www.americanradiohistory.com


Introducing An Innovative 
HDTV Studio Lens 

At A Breakthrough Price. 

Our New XJ25 Is Big On Specs And 
Performance, Not On Price. 
Canon's XJ25X6.8BIE -D is a remarkable lens 
that combines Canon's industry- standard HDTV 
quality with our breakthrough IFxs technology, to 
produce a lens that features enhanced specs, 
smaller size and a lower price than any HDTV lens 
on the market today. 

Its affordable price allows you to purchase HDTV 
optics today even if you are still using conventional 
NTSC cameras and continue to use these optics in 
the future when you upgrade to HDTV. 

Featuring the shortest MOD in its class (0.6m) 
and a wide range of focal length (6.8- 170mm), 

the XJ25 incorporates Canon's exclusive Digital 
Zoom and Focus Servo system with 13 bit 
repeatability, as well as Digital Servo Controls to 
provide the precise focus control required by 
HD systems (since the depth of field is almost half 
that of NTSC). 

Canon's XJ25 features a Crossover option which 
maximizes operation on switchable cameras. 

For more info: Call 1- 800 -321 -4388 
(In Canada: 905 - 795 -2012) 

http://www.usa.canon.corn 

Maximize Your Camera's Performance. 

Caii 011 
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High Definition Birthday 

Your competitors have been selling HDTV for a year now. 

How long before they have personal HD video cameras, too? 

Get into the action, at the 2000 International CES. 

2000 I 
January 6 -9, 2000 
Las Vegas, Nevada USA 
Register now! 
Visit www.CESweb.or 

Your Source for Workstyle 
and Lifestyle Technology 

Circle (144) on Free Info Card 
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Technolo. In Transition 

Video servers 
BY JIM BOSTON 

Video servers and DTV are a lot alike. 
V Both terms mean different things to 

different people. Does DTV mean high 
definition or multichannel standard 
definition? The same applies to video 
servers. Some servers use their avail- 
able bandwidth to serve a single HD 
record/playback channel, while most 
divide that bandwidth to simultaneous- 
ly serve multiple I/O channels. Some 
claim DTV will speed the eventual 
pervasiveness of video servers in place 
of tape -based systems. In simplest 
terms, video servers can be thought of 
as digital disk recorders that mimic the 
operation of the VTRs they replace. 
This is the most basic application of 
the video server. But many devices in a 
television facility today operate as part 
of a larger system. Video servers are 

servers, except when they perform ed- 
iting duties. 

Some servers saddled with editing 
chores have integrated effects capabil- 
ity that allows a stand -alone server to 
act as a VTR, switcher and DVE/DME. 
Implementing a system of servers usu- 
ally requires additional infrastructure 
throughout the facility and improve- 
ments to operating procedure in to- 
day's TV facility. A router is usually 
required by a server's system control- 
ler to move content from one part of 
the system to another. 

The overall bit rate, or throughput, 
of a server determines the number of 
SD I/O channels or whether high 
definition can be accommodated. Be- 
cause digital creates an explosion in 
the usage of bandwidth, compres- 

Implementing a system of servers usually 
requires additional infrastructure throughout the 
facility and improvements to operating procedure 
in today's TV facility. 

leading that trend. Servers allow new 
flexibility and power to be brought to 
bear to increase the efficiency of your 
facility. 

Servers are brought together to pro- 
duce replacements of VTR -based spot/ 
program playback systems, time shift- 
ing systems and complete news acqui- 
sition, editing and play -to -air systems. 
Off -the -shelf RS- 232/422 edit control- 
lers can control some servers. Their 
use in newsrooms points to another 
source of confusion when describing 
video servers. Editors used in the news- 
room system might have the same at- 
tributes of a video server, but are often 
referred to as nonlinear editors be- 
cause they have different functionality 
than a server. Most disk -based storage 
systems are generically referred to as 

sion is almost always employed. 
Compression stretches the available 
bandwidth to allow the use of addi- 
tional I/O channels or the accep- 
tance of high definition where the 
servers' internal bandwidth would 
not allow it. Servers with backplane 
speeds pushing a gigabit per second 
are now possible. The big bottleneck 
in server throughput comes from disk 
I /O. The number of bits coming 
through the I/O channels is a limit- 
ing factor in recording and recover- 
ing information from the disk. Com- 
mon disk interfaces are IDE, SCSI, 
Fibre Channel, and now Firewire 
(P1394). Data rates of these inter- 
faces can range from well under 
10MB /s to over 50MB /s. IDE pro- 
vides I/O at the low end, while Fibre 
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Channel and Firewire provide I/O at 
the high end. SCSI is still the pre- 
dominant interface with a throughput 
in the middle of the range. Multiple 
drives are necessary to provide the 
throughput rates of 10- to 50MB /s. 
Throughput is increased as drives 
are added - to a point. A point of 
diminishing returns is reached with 
more than four drives. To get around 
this limitation the drives are grouped 
using RAID techniques. In addition 
to the data protection ability of 
RAID, it also uses separate I/O for 
each drive, boosting disk through- 
put. Technology is also moving for- 
ward to solve the disk throughput 
problem by creating drives that will 
soon allow data I/O of more than 
50MB /s. 

RAID 3 and 5 are the techniques usu- 
ally applied to video servers. RAID 3 

stripes data across all disks in the group 
or array one byte at a time. There is a 

drive dedicated to storing ECC (parity). 
RAID 3 is good for applications that 
transfer large amounts of sequentially 
stored data such as video and audio. 
This method allows for higher data rates 
because the data transfer of each disk is 

available in parallel. RAID 5 stripes en- 
tire blocks of data across disks in an 
array. One block is stored on one disk; 
the next block is stored on the next disk. 
This arrangement is good for randomly 
distributed data such as might be found 
in a database. In RAID 5, access to 
individual data blocks is much quicker, 
but large data burst transfer rates are 
lower than RAID 3. The use of data 
striping used in RAID implementation is 

what allows for multiple I/O streams out 
of a single array, as data can be quickly 
read out and cached so reads for another 
stream can commence. Depending on 
data rates, which are dependent on com- 
pression ratios, a single RAID is general- 
ly able to support around four I/O chan- 
nels. Some vendors are starting to RAID 
their RAIDs. This inner and outer pro- 
tection scheme allows entire RAIDs to 

www.americanradiohistory.com

www.americanradiohistory.com


The Channel 
Management System 
that grows with you 

Mindpacic The management 
solution for all TV stations 

r< 
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Whether you're a small TV station or a multinational 

broadcasting company, reliable, cost -effective channel 

management is essential. Mindpack is a convenient, 

scaleable channel management system that grows as you 

grow - from single channel to multi -channel operations. And 

at a price you can afford. 

Mindpack has been specially designed to cater for networks 

and channels broadcasting on analogue and digital platforms. 

lin rC mmdpwn.com www.mindpwn com 

It comprises full rightsmanagement, including budget 

modeling and finance, a media library, and planning and 

presentation scheduling, in one fully -integrated package. 

And all of this with the reliability that comes from years of 

fine -tuning to meet the demands of today's TV stations. 

So when your business is head and shoulders above the rest, 

Mindpack will always be there to support you. 

mindportOmct 
MEDIA COMMERCE TEEMN01-001EZ 
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be lost, while the data they create is still 
accessible. 

With over 20 vendors offering serv- 
ers today, many are starting to realize 
that to survive in the marketplace they 
will need to make their systems as 

"bulletproof" as possible. Many now 

are offering systems that allow all parts 
to he replaced without having to de- 
rack the unit. While individual compo- 
nents can and will fail, the overall 
system cannot go down. With entry - 
level systems starting at $35,000 and 
easily exceeding $250,000, you must 

make sure that not only the system 
performs as needed but that it does 
not fail in ways that create career - 
limiting scenarios. 

Inn Boston is a project engineer tor Scripps 
Homard in Cincinnati. 

Accom Inc. 

Avid Technology 

Celerity 

www.accom.com 

www.avid.com 

www.celerity.com 

Concurrent Computer Corporation - 

Xstreme Division www.ccur.com 

CyberStorage Systems www.cyberstorage.com 

Digital Vision Inc. 

Doremi Labs Inc. 

www.digitalvision.se 

www.doremilabs.com 

Drastic Technologies www.drastictech.com 

650- 328 -3818 650 -327 -2511 
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Sony tape is engineered to be easy 
your heads. So are the rewards. 
Sony metal tape has the distinct advantage 

of being co- engineered with the recording 
hardware.The result is a tape that delivers 
unparalleled performance and that puts 

less stress on your heads. And our new 

Rewarding Recording"' Preferred 

Customer Program pampers another 
important head--yours. 

Sony. Our media is your memory.", 

X¡11131 The Rewarding 

i J Recording program- 
'1 1 
'l now an ongoing 

rewards opportunity 
offers more reward and redemption 

options than ever before. In addition to 
professional products, parts, service and 

support, you can also choose Sony 

Electronics rewards like aTrinitron' Color 
Television, Walkman' Personal Stereo, 

Handycam' Camcorder and hundreds of 
other products. And we've added new 

options like airline miles, movie tickets. 

CDs, movies and much more. And for the 
future, we'll add still more great reward 

options.With all its added flexibility and 

convenience, the Rewarding Recording 

program is now better than even 

154E1101 

To register for the Rewarding Recording 
program, call Sony toll free at 

I- 800 -631 -0258 or register online 
at rrn^wv.sony.com /rr. 

on 

Buy where it counts! 
Earn Rewarding 

Recording dollars 

with purchases made 

direct from Sony or 
from a Sony authorized 

dealer. Remember, working 
with a Sony professional is your assurance 

of knowledgeable media support and 

complete manufacturers warranty coverage. 

Look for the authorized dealer logo the 
next time you purchase media, and buy with 

confidence.To find the authorized dealer 

closest to you, go to our website at 

www.sel.sony.com /SEIJMSC. 

SONY 
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Surround mixing options 
AMS NEVE CAPRICORN SOFTWARE 
provides automated routing and support for VCA groups 
in automated mixes; a path swap feature allows users to 
move any channel to a new position on the console 
surface on- the -fly; supports mixing in all major surround 
formats, including LCRS, 5.1, 6.1 /Dolby EX, 7.1 and !max. 

+212 -965 -1400; fax: +212-965-3739; 
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16 -bit audio 
LEITCH GENESIS AUDIO COM- 
PRESSION 
updated to be compatible with 16 -bit digital audio 
devices, including DVCPRO, DVCAM and the VR300 
advanced broadcast server; includes the 6047T 
compressor, the 6048T decompressor and the 6049T 
compressor /decompressor; can be mounted in a 1 or 
4RU and controlled by onboard switches or by a local 
control panel; features 75/110ohm AES operation and 
audio analog monitoring output. 

800-231-9673: 757 -548 -2300; fax: 757- 548 -4088: www.leitch.com 
Circle (351) on Free Into Card 

16 -bit audio 
TEKTRONIX MTG100 AND MTG300 
MPEG -2 GENERATORS 
MPEG generators, with a maximum data rate of 64Mb/ 
s, are designed to accommodate transport streams up 
to the 4:2:2 profile at main level, making them suitable 
for testing both professional distribution equipment and 
final transmission -to-home gear; 18GBs of internal 
storage provide capacity for multiple short clips or one 
long clip that can be played in a seamless loop. 

800 -547 -8949; 503 -627 -7275; fax: 503- 627 -7275; www.tektronix.comNND 
Circle (352) on Free Into Card 

120 Broadcast Engineering October 1999 

Modular universal router 
PHILIPS VENUS 2001 
features format -independent digital video modules that 
support signals from 100Mb /s up to 1.5Gb /s in the same 
module; designed with a double density technology 
allowing a 128x128 format independent configuration in 

an 11 RU frame; features the ability to configure side -by- 
side synchronous and asynchronous operation in the 
same Venus digital audio routing matrix. 

800 -962 -4287801 -977 -1577; fax: 801-972-0837; 
www.broadcast.phIlips.com 

Circle (353) on Free Info Card 

HD master control processor module 
HARRIS MASTERPLUS 
a HD master control processor module designed to 
provide DTV stations with the functionality needed for 
HD broadcast operations; part of the Harris FlexiCoder 
family of DTV solutions; plugs into all existing FlexiCoder 
system enclosures; does the work of 13 devices typically 
needed to provide HD signals in a master control room 
environment. 

513 459 -3400; fax: 513.459- 3890; www.harris.com /communications 
Circle (354) on Free Into Card 

Video server 
PINNACLE SYSTEMS 
MEDIASTREAM 700 AND 1600 
delivers more than 100 hours of RAID -protected online 
storage in a single five -rack unit server; can be ordered 
with 50Gó drives. 

650 -526 -1600; fax: 650-526-1601; www.pinnaciesys.com 
Circle (355) on Free Into Card 
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flawless. wireless. 

EK 3052 

EM 3032 

Computer Controllable 

1.3 

000 Series PROFESSIONAL RF WIRELESS AUDIO SYSTEMS 

Designed for the working professional, Sennheiser's 3000 Series UHF RF wireless systems offer rugged 

reliability for the most demanding applications. National touring acts, broadcasters and rental houses have 

all come to recognize Sennheiser wireless systems as the most dependable in the world True -diversity 

operation means unsurpassed audio quality and interference -free operation, and with its wide variety of 

configurations, including a superior in -ear wireless monitoring system, the 3000 Series is the best way 

here is to get professional wireless quality. 

Will YOUR Wireless Mies 
Still Work When DIV Hits? 
When DTV begins broadcast Ilaie'981, the RF 

spectrum will become much more congested. 
Consequently, many wireless systems will be 

rendered obsolete. NOT SENNHEISER, We 

offer the widest selectien of frequency 
ranges, so we can eaaly retune your 

Sennheiser system over a Value pcnion of the 
spectrum. Only Sennheiser provides this 

flexibility to its RF circuit architecture. For 

questions, or your FREE CTV Compatibility 
chart lust give us a cal , IOU. CREE at. 

1- 877 -SENNHEISER 

Get the full story at our web site: http: / /www_sennheiserusa.com 
nheiser Electronic Grporation, 1 Enterprise Drive, PO Box 987, Old Lyme, CT 06371 

lephone 860-434-9190 Fax: 860- 434.1759 TTY: 860 -434 -0509 
.nnheiser Mexico: Av. Xola 613, PH6, Col. Del Valle 03100. Mexico, OF Telephone' (5251639 -0956. Fax 15251639.9482 
nnheiser Canada 221 Labrosse Ave, Pte -Claire, PO H9R 143. Telephone: 514-426 -3013. Fax: 514-426 -3953 

anutacturing Plant Am Labor 1, 30900 Wedemark, Germany 

Circle (147) on Free Into Card 
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SMPTE 
TIME CODE 

GENERATOR/READER /INSERTER 
ALL IN ONE!! 

23 59 59 29 

ES-488 
Continuous size adjustments 
2% - 20% screen size 

Continuous position adjustments 
Locate anywhere on the screen 

Large LED Display 

1/30 - 30x play speed 

Jam Sync User Bits 

3 YEAR WARRANTY 

1 (310) 322 -2136 FAX (310) 322 -8127 
142 Sierra St. El Segundo, CA. 90245 

Circle (148) on Free Info Card 

IMPORTANT NOTICE TO 

GVG* VIDEO DA OWNERS 

Do you have empty slots in your GVG video 
DA frames? We are now manufacturing a high 
quality, 8 output, clamping DA which will plug 
directly into the 8500 and 8800 series, 6 or 8 
output DA frames. 

Features include variable E.9., adjustable 
DC offset, gain range of -3 to +6 dB, and 
switchable clamping. 

Other cards available to operate in these 
frames include a linear keyer; video processing 
amplifier; equalized, active video delay to 
2µs; 4 x 1 video switcher with remote; and a 
4 input summing key switcher with remote. 

*GVG is a trademark of Tektronix 

broadcast video systems corp. 
40 West Wilmot St., Richmond Hill, Ontario L4B 1H8 

Ph(905)764 -1584 Fax(905)764 -7438 E -mail: bvs @bvs.on.ca 
Website: www.bvs.on.ca 

Circle (149) on Free Info Card 
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650- 328 -3818; fax: 650 -327 -2511; www.accom.com 
Circle (357) on Free Into Card 

Wideband digital video routing 
switcher 
GRASS VALLEY GROUP SMS- 
7500WB 
provides auto reclocking of digital signals from 40Mb /s to 
1.5Gó /s, including standard -definition /high -definition 
switching of digital signals without any change in its 
underlying hardware; available in 25 -rack units 256x256 
frame. 

800 -547 -8949; ; fax: 503- 478 -3347; www.grassvalleygroup.com 
Circle (356) on Free Info Card 

Realtime Uncompressed Digital Edit- 
ing System 
ACCOM AFFINITY 
real -time uncompressed digital 601 editing, effects, 
compositing and finishing system designed for high -end 
broadcast television and video post production; com- 
pressed and uncompressed clips can be mixed in any 
project, allowing the user to optimize image quality vs. 

storage time for each job. 

Character generator software 
PINNACLE SYSTEMS ROCKET 
FOR FXDEKO 
is a template -based tool that allows the generation of 
real -time 3D elements that can be automatically 
updated by live data streams; adds animated 3D 
shapes to the Pinnacle Systems character generator. 

650-526-1600; fax: 650-526-1601; www.pinnaclesys.com 
Circle (362) on Free Info Card 

Wanted Technical Writers. 
Contact Brad Dick, Editor. 

913- 967 -1737 
brad_dick@ intertec.com 
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First Television 
Broadcast 

First Color 
Broadcast 

Video Tape 

Introduced 
First Satellite 
Transmission 

Big Changes 
Create Big 

ftt Opportunities 
"We've used other 

servers. But nothing 

dse could expand our 

multichannel broadcast 

operation more 

cost effectively." 

Barry Fox 

Vice President and 
General Manager 

Group W 

Network Services 

"In SeaChange, we've 

found a technology partner 

that empowers us to 

execute our aggressive 

digital TV strategy." 

Craig D. Bury 
Director of Engineering 

and Technology, 
United Pan- Europe 

Communications, N.V. 

SEACHANGE 
INTERNATIONAI- 

"We discovered that 

only SeaChange's 

Broadcast MediaCluster 

hit the combination of 

reliability, quality and 

'bang for the buck.' " 

Ralph Turk 

Chief Engineer 
KVOA 

Circle (150) on Free Info Card 

Introduction of 
SeaChange Broadcast 

MediaCluster 

SeaChange Internatioial, Inc 

124 Acton Street 
Maynard, MA USA 0I 754 

tel. I- 978 -897 -0100 
fax. 1- 978 -897 -0132 

www.schange.corn 
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DVCPRO news and program cache 
server 
PANASONIC AJ- DR7000 
PCI bus WindowsNT -based platform with four I/O ports 
and an internal bandwidth equal to seven DVCPRO 

streams; capable of video transfer at 4X or 1X speeds; 
server I/O uses SMPTE standardized SDTI for easy integra- 
tion; can also be configured with SDI and analog I /Os; 
comes with 2.5 hours of DVCPRO storage. 

800-528-8601; 323-436-3500; fax: 323 -436 -3660; www.panasonic.com/ 
broadcast 

Circle (363) on Free Info Card 

rEight -channel DVCPRO server 
PANASONIC AV -55500 
compact, eight -channel DVCPRO server that operates 
as a multichannel disk recorder /player; unit can record 
and play eight videostreams concurrently; each of the 
eight I/O channels has a conventional RS-422 control 
port and accepts or delivers SDI (SMPRE259 video); 
allows the creation of a multichannel hybrid tape /disk 
editing system. 

800 -528 -8601 323 -436. 3500x: 323 -4 6 -3660; www.banasonlc.co root cas 
Circle (364) on Free Info Card 

Video routing switchers 
NVISION INC ENVOY7256 
frame occupies 18 rack units and can be populated from 
16x16 up to 256x256; by adding additional frames it can 
be expanded to 1024x1024 without the need for DAS. 

800 -719 -1900; 530-265-1000; fax: 530-265-1010; www.nvisionl.com 
Circle (365) on Free Info Card 

Protocol analyzer 
XYRATEX FIBRE CHANNEL 
INVESTIGATOR 
includes full speed capture of up to 288Mb of on -board 
RAM, a protocol editor and "C" API for post capture 
analysis; features remote access via Internet, LAN, parallel 
port or serial port; the protocol editor allows the user to 
add vendor -unique protocol support. 

+44 1705 486363; fax: +44 (0) 1705 453611; www.xyratex.com 
Circle (366) on Free Info Card 

On -line newsroom system 
OMNIBUS GAMMA 
suite of applications that allows broadcasters to provide 
access to current and archive media to users via an 
Internet connection. 

801- 975 -9799; fax: 801- 975 -0970; www.omnibus.co.uk 
Circle (368) on Free Into Card 

Fiber optic system 
TELECAST FIBER 

SYSTEMS VIPER I1 

accommodates up to 16 transmitter or 

GITZO 
A REVOLUTION 

IN PORTABILITY 
& PERFORMANCE 

NEW ARD VIDEO SYSTEM 
Lightweight. Gitzo G1380 Pro Video Fluide Heads are now available, 

factory balanced, for a full range of lightweight ENG /EFP; portable 

digital; and new -generation DV cameras weighing from 2.2 to 

22 lbs. They feature separate pan /tilt variable drag controls with 

locks for smooth, repeatably accurate movements. 

A sliding platform with built-in safety lock 

facilitates quick camera mounting and 

balancing. And, all G1380 heads are 

designed with a 75mm leveling base. 

perfect for use with our new G1337 

Aluminum Alloy or ultra- lightweight G1338 

Carbon Fiber Video Tripods. For more information, 

see your dealer, contact us or visit our web site. 

aeLL1:2 
Breen Photo Corp., 

565 East Crescent Avenue. Ramsey. NJ 07446 -0506 

12011818-9500 Fm. 1201)818.9177 

e mail: into©bogenploto com web swrw.bogenplato can 

Circle (151) on Free Into Card 

124 Broadcast Engineering October 1999 

YOU'VE ALWAYS 

WANTED ONE... BUY IT NOW 

AND SAVE UP TO $190! 
Offer ends Dec. 31,1999 

receiver modules in a 3RU, 19 -inch frame 
with several power options (12 VDC 
source, 48 VDC single or dual redundant 
supplies, 90-240 VAC, auto-sensing single 
or dual supplies, AC power with alarmed 
UPS). 

508-754-4858; fax: 508- 752 -1520; www.telecast- 
Tibbeer.com 

Circle (369) on Free Info Card 

MPEG Streamer 
HEWLETT -PACKARD 
MPEGSCROPE STREAMER 
designed for continuous recording and 
playout of MPEG -2, DVC, ATSC and ISDB 

transport streams; applications include 
production test of digital TVs and set -top 
boxes and demonstration of digital TV 
products; also can be used as a standby 
source of digital TV signals in the studio 
environment. 

800-452 -4844; fax: 408-553-6248; www.hp.com/go/ 
broadcast 

Circle (370) on Free Info Card 
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There is a new force in the world of digital 

electronic news gathering and live sports coverage. 

A highly mobile system that lets you cover all 

the action -even when you're on the move. 

Without the need to raise a 40 -foot mast. 

No more missed shots, no more competitors 
taking the only transmission spot. How? NDS has 

combined state -of- the -art encoding technology 

with its market leading COFDM modulation. 

The result is crystal clear images without the 

ghosting or multipath interference. 

In conjunction with NDS Business Partners 

Adaptive Broadband TM and Wolf Coach; "" 

NDS' digital ENG has proven itself around 

the country, from Los Angeles to New York, 

Boston to Chicago. 

Be first in the race for news and ratings with the 

NDS digital ENG -the system that captures 

stories on the move or in the heart of downtown. 

Call us, or visit one of our web sites today. 

a,. f 

'01rr11111111111, 

Compare the difference.' 
NDS digital ENG vs conventional ENG systems 

www.ndsworld.com 

508.791.1950 
www.wolfcoach.com 

A D A P T I V E B R O A D B A N D 

978.671.5700 
www.adaptivebroadband.com 

= 999 \DS 4-nevs \D5 s 3 videra, _' \DS. V: ot+e ^»e.noAs re -e o,-rs 4 á 3 -ezenec. 
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CHYRON DUAL CHANNEL HDTV 
UPCONVERTER 
is the first two -channel HD upconverter that converts 
standard -definition digital signals in real time to 1080i 
or 1035i serial digital high- definition signals; is espe- 
cially suited for use with the iNFiNiT! family of 
graphics generators; its dual channels can process 
video and key or two channels of video. 

516- 845 -3871; fax: 516-845-3888: www.chyron.com 
Circle (371) on Free Into Card 

Do You Need Precision 
Color Bari Test Signal Generators? 

MRRITAJ 
Has What You're Looking For! 

CSG -50 S379 
Digitally synthesized full /SMPTE color bars. blackburst. cornpunne 

sync, 15 Hertz Ref. Built -in timer switches bars to black, tone to 
silence at 30/60 seconds. Crystal controlled. 1KHZ, OdB 
audio RS170A, SC /H phased. No adjustment 
needed. 
CSG -50B $538 

All features of CSG -50 PLUS 3 -5 
outputs of blackburst, + subcarrier. 

TSG -50 $469 
Generates 12 digitally synthesized video test signals /patterns. 
Built -in timer switches pattern to black, tone to silence at 30/60 

seconds. Outputs: video, composite sync, 
400/1KHZ, OdB audio tone, 15 Hertz Ref. 

RS170A. SC /H phased. No adjustment 
needed. 

TSG -50B S628 
All features of TSG -50 PLUS . '5 

outputs of blackburst. + subcarrier. 

Rackmount versions also available for all models. 

NORITA Contact your local video dealer or 
(949) 489 -0240, www.horita.com 

Unconditional Guarantee! 

Circle (174) on Free Info Card 
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Digital routing 
system 
CHYRON 
ECLIPSE 
a large -scale digital 
routing system, 
offering HD and true 
field expansion in a 

package for digital 
video, ASI, SDH STM -1 

and PDH E4 routing; 
each Eclipse router is 

made up of input and 
output frames provid- 
ing 128 inputs and 128 

dual outputs respec- 
tively. 

516 -845.3871: fax: 516- 845 -3888; www.chyron.com 
Circle (372) on Free Info Card 

Newsroom computing system 
AVSTAR SYSTEMS MEDIA 
BROWSE 2.0 
allows immediate and simultaneous accessibility of 
material to multiple users who can browse and edit 
footage while feeds are concurrently recorded; 
records video feeds directly to a central server, 
allowing the entire news team to browse and work 
with select video on the same workstations they use 
to script stories and manage rundowns; creations can 
be published as an EDL or an OMF file. 

608 -274 -8686: fax: 608 -273 -5876: www.aystarnews.com 
Circle (395) on Free Into Card 

MPEG analysis tools 
INTERRA SYNCHECK 
a software application designed to view and measure the 
synchronization of video and audio data in MPEG 
bitstreams; is designed to measure the accuracy of lip sync 
in the compressed domain and helps MPEG developers 
and users of coding devices to test, fine tune and trouble- 
shoot synchronization -related issues and problems. 

408 -573 -1400; fax: 408 -573 -1430; www.interrainc.com 
Circle (373) on Free Into Card 

r'roxy video browsing system 
PHILIPS SURF 
a proxy video browsing system that allows video residing 
on Media Pool servers to be located and reviewed from 
any computer on a facility's computer network; as video is 

loaded or modified on Media Pool, Surf automatically 
creates a low- resolution MPEG copy and storyboard that 
can be viewed using standard web browser technology. 

800 -962 -4287;801- 977- 1577fax:801- 972 -0837; 
www.broadcast.philips.com 

Circle (374) on Free Info Card 
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Thunder M(54000. 
It's the better way to 

get to air. 
Extra machines, cables, and video tape are a thin of the past 

with the new Thunder'M Multi -Channel Media server from 

Pinnacle Systems. With its revolutionary approach to solving 

broadcast needs, Thunder frees you from the shortcomings of 

existing servers by offering: 

- Four symmetrical record and playback channels each with 

Video, Key, and Audio 

- Seamless back to back play -out of MPEG -2 and DV clips 

- Independent tronsitions, wipes and dissolves be-ween clips 

on each channel 

- Scalable storage with RAID options 

- Browsing of video and audio over your 

network and the Internet 

minute 

- Fast retrieval, viewing, and 

trimming of clips, using 

a standard P( cr Laptop 

- Built -in asset management 

system for efficient 

operation 

After bunter 

- On -air playback sequencer for each 

channel 

A built -in downstream keyer on ea:h channel 

for live compositing 

- Multiple I/O configurations for DTV, 

Analog and even a path to HDTV 

So shed the weight of those obsolete solutions. 

(all 1- B00- 4PINNA(EE or visit 

www.pinnaclesys.com and find out how 

Thunder can get your facility in shape, today. 

There is a better way. 

P PINNACLE 

The Choice For Digital Videc. 
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Digital video broadcasting equipment 
SKYSTREAM DBN-26 INTEGRATOR 
incorporates SkyStream's patent -pending Null Packet 
Optimization (NPO) technology; NPO feature allows 
broadcasters to insert Internet and web -cached data 
content into the null packets of a DVB transport broad- 
cast stream at no bandwidth cost to the source video; can 
inject DVB -Simulcrypt CA scrambling into an incoming 
MPEG video /audio stream; DVB -Simulcrypt interface 
allows any third party CAS vendor to integrate their 
scrambling and subscriber management solution with any 
DVB -compliant encoder or multiplexer, making for a 

completely open broadcast networking solution. 

650- 390 -8800; fax: 650 -390-8990; www.skystream.com 
Circle (375) on Free Into Card 

Conditional access systems 
PHILIPS CRYPTOWORKS 
capabilities extended towards the protection of IP 

data offering the same performance and security as in 

the pay TV environment. 

800 -962 -0287;801- 977 -1577: fax: 801- 972 -0837; 
www.broadcast.philips.com 

Circle (376) on Free Info Card 

OUR 

RGBVBNDA 
YCVB/VDA 
VB/VDA 

Integrated video production studio 
ECHOLAB E- STUDIO 
includes an ECHOIab 5000 digital video SuperSwitcher 
with integrated NT workstation; adds the ability to 
broadcast on the Internet with an integrated RealNet- 
works G2 server, audio and e- Studio software; its web 
viewer is enriched with video, audio, graphics and chat in 
an intuitive interface. 

781-273-1512; fax: 781- 273 -3275; www.echolab.com 
Circle (377) on Free Info Card 

Feed browsing technology 
AVS GRAPHICS MULTIBROWSE 
a means of browsing audio and video feed in real -time 
from a desktop PC; allows up to 25 users to concurrently 
view four lines of both audio and video feed; as the 
media is viewed, selections of in and out can be made 
and a list of shots compiled. 

D.A.'s 
ARE THE SOLUTION 
no matter what your signal! 

RGsB video D.A. has a frequency response of 440 MHz 
Our S -Video D.A. has gain control for both your Y &C components. 
Our composite video D.A. can eliminate your ground -loops with 
differential input. 

Video Accessory Corporation 
2450 Central Ave. Suite K 

Boulder, CO 80301 

Phone: (800) 821 -0426 
Fax: (303) 440-8878 
web: www.vac -brick.com 

Circle (158) on Free Info Card 
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801- 975 -9799; fax: 801 -975 -0970; 
www.aysg.co.uk 

Circle (378) on Free Info Card 

ATM network interface 
TIERNAN COMMUNICA- 
TIONS TATM8 
ATM network interface, supporting 
up to eight MPEG -2 transport streams 
over ATM networks; can be config- 
ured and controlled by the front 
panel or through a network manage- 
ment system. 

800 -323 -0252; 619 -587 -0252; fax: 619 -587 -0257; 
www. ernan.com 

Circle (379) on Free Info Card 

Need product 
info fast 

Check out the BE web 
site. We have every- 

thing you need. 

www.broadcastengineering.com 
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Terminal Equipment 

. rf 
10_ Ross DAC-8016 

4.2:2 
In 

Equalizer. 
Re- clocker 

& IO Bit 
Deserializer 

Digital Proc 
Amp 

NTSC/PAL 
IO Bit 

Encoder 

Advanced 
nterpolation 

Ouptut Cable 
Equalization 

(300 ft.) 

NTSC/ 
PA L 

u (puts 

Frame 
Synchronizer 

Cross Color 
Reduction 

HUD 
Generator 

Built -in Proc Amp! High Quality Encoder. 

Synchronize or Fixed Delay! 

Cross Color Reduction Filters! 

DAC -8016 
4:2:2 to NTSC/PAL Encoder 

DAC- 8016 -S 
4:2:2 to NTSC/PAL Encoder 
with Frame Synchronizer 

DAC- 8016 -X 
4:2:2 to NTSC Encoder 
with Cross Color Reduction 

DAC- 8016 -SX 
4:2:2 to NTSC Encoder 
with Frame Synchronizer 
and Cross Color Reduction 

T;I: (613) 652 -4886 
Fax: (613) 652 -4425 
Email: solutions @rossvideo.com 
R: s. is a trademark of Ross Video Limned 
'Li rich is a trademark of Leach Technology Corporation 

$1,595 

$2,495 

$2,495 

$2,995 

Heads Up Display! 

Compatible with Ross 8000 Series 
or Leitch* 6800 Series frames 

5 Year Warranty! 

"r"w. rossvideo.com 
Circle (159) on Free Info Card 

-J 

Switchers, Keyers, 
& Terminal Gear L 

Call us today at (613)652 -4886 
to get your free Ross 

1999/2000 Product Catalog! 
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Web browser control 
TELESTREAM CLIPMAIL WEB 
BROWSER 
web browser control for ClipMail video /audio deliver 
systems; ClipMail Pro and ProView systems are now available 
in a choice of configurations - the standard configuration 
that includes a touchscreen control panel and a newly 
available network configuration with web browser that 
extends product capability by allowing remote access and 
control of ClipMail while lowering ownership cost. 

530-470 -1300; fax: 530 -470 -1301; www.telestream.net 
Circle (380) on Free Info Card 

The excitement. The energy. The unexpected. 

North America's largest entertainment design and technology show. Go beyond the unexpect- 

ed at LDI99... where the promise of today's most advanced products and a full program of professional 

training sessions add up to an exciting package of entertainment design and technology. All wrapped in 

the energy of Orlando, Florida... the quintessential capital of themed entertainment! 

r 
Return this coupon today for complete details on: Attending 1D199 Exhibiting at LDI99 

Name 

Company 

Address 

City 

Title 

Country Zip 

Phone' Fox' 

E- mail" 
'Imernonawl guests pleat t lode my and taomry tolet "horde only d you.nh lo reo re .et and updates r 
FAX: 

MAIL 

(ML 

OR VISIT 

L 

v1-720-489-3164 

LDI99 'merle( Exhibitions 

9800 Moral' Avenue Overland Park, KS U.S.A. 66212 

1. 800.288 -8606 or +1-303-741-2901 

www.etecnyc.net 

Stale 

IDI 99 
O A l A tl D 

Orange Cavity 

Cam ulios Cater 
November 19-21,1999 

Sponsored by: lighting Dimensions, Entertainment Design and Sound .4 Video Contractor. With support from ESTA (Entertainment 

Technology 8 Design Association) and these other Infecte( Publications: Mix, Millimeter, Video Systems, Broadcast Engineering, 

World Broadcast News, Electronic Musician and Shopping (enter World. 

J 
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Speaker stations 
CLEAR -COM SYSTEMS 
KB -211 AND KB-211GIVI 
two-channel, full -duplex speaker 
stations, permitting the user to select 
between two channels of party -line 
communications with the ability to 
talk and /or listen on the selected 
channel; mountable in a standard U.S. 

4-gang box; microprocessor -controlled 
stations feature visual and audible call 
signaling, balanced program input 
and standard or four -wire connection 
with optional daughter board. 

510-496-6666" 
a çóm96-6699; 
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Encoder 
DIVICOM MV45 
includes ClearMotion integrated noise 
reduction; uses a number of advanced 
filtering techniques to reduce video 
noise and helps to prevent blurring 
effects caused by fast movements in 
video pictures. 

877-348-4266; 408-490-7f30 
f 

x: 408-490 -6999; 

Circle (382) on Free Info Card 
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As Advanced As The Equipment 
It Ties Together. 

Now that you've made the decision to move up to 
new serial digital video equipment, you're ready for 
the advanced fiber optic transmission system that 
ties it all together. The Math Fiber OpticsTM SDI 
Video Link is specially designed to enhance even the 
most demanding environment with new levels of 
reliability, flexibility and performance excellence. It's 
also designed to save you money, with single -mode 
and multimode versions that are compatible with 
a ny fiber optic cables you may already have in place. 

SDI Video Link transmits your video signals -with or 
without embedded audio -with absolutely no 
signal degradation and is immune to electrical and 

®r 

]Communications 
[]Specialties, Inc. 
E- vslot eg th future t rceeding expec talions 

environmental interference. Equalized cable input 
at the transmitter and two re- clocked outputs at 
the receiver virtually eliminate jitter and assure 
the highest performance. SDI Video Link supports 
SMPTE 259M, 294M and 305M standards at data 
rates up to 360 mb /s. It's easy to operate, requires no 
adjustments and is as affordable as it is advanced. 

The best part is, it's engineered by the company you 
already depend on for award -wining video products 
like the Scan Do° family of scan converters. So step 
right up to the SDI fiber optic link system for 
reliable, high performance SDI transmission at 
extended distances. 

Toll -free Phone: 1- 877 -CSI -MATH /Fax: 1- 877 - FAX -MATH 

Phone: 1-516-273-0404/Fax: 1-516-273-1638 

Email: info @commspecial.com 

Internet: http: / /www.commspecial.com 
Call 1- 888 -4 -FAX NOW or 
1- 516- 273-1710 to retrieve information 

Scan Do is a registered trademark and Math Fiber Optics and FaxNOW are trademarks of Communications Specialties. Inc. 
©1999 Communications Specialties. Inc. 
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TV facility automation 
LOUTH AUTOMATION CLONING 
provides automatic, transparent, real time backup of 
Louth automation systems; Louth's RS-422 transfer switch 
is all that is required to change the control of the devices 
from one device server to another. 

650-843-3665; fax: 650-843-3666; www.louth.com 
Circle (383) on Free Info Card 

News automation system 
AVSTAR SYSTEMS NEWSROOM 
COMPUTER SYSTEM, VERSION 1.3 
features an adaptive user interface technology that 
allows the system manager to configure workspaces and 
manage users configurations centrally; title entry tool 
that allows journalists to create character generator 
pages and preview them on the newsroom workstation. 

608- 274 -8686; fax: 608- 273 -5876; www.aystarnews.com 
Circle (384) on Free Info Card 

Media network 
AVID TECHNOL- 
OGY UNITY 
MEDIANET 1.1 
is a set of open networking 
and central storage 
technologies based on an 
advanced media file system 
that enables real time, 
concurrent sharing of high - 
bandwidth media; features 
Windows NT support that 
allows direct connection of 
all of Avid's professional 
editing applications. 

800- 949 -AVID; 978 -640 -6789; fax: 978 -851 -0418; www.avid.com 
Circle (385) on Free Info Card 

3 -D animation functions 
AVID TECHNOLOGY SOFTIMAGE 
VERSION DS 3.0 
features expanded 3 -D integration, DVE and Tracker F- 

curve editing, effects tree and mix and match composrting. 

800-949-AVID; 978-640 -6789; fax: 978 -851-0418; www.avid.com 
Circle (386) on Free Info Card 

Statistical re- multiplexer 
IMEDIA CHERRYPICKER 7000 
provides cable, terrestrial and satellite operators with 
upgradeable hardware for maximizing bandwidth 
capacity; can handle six DVB -ASI and two DHEI multichan- 
nel transport feeds and deliver up to 18:1 video service 
outputs in a single MPEG -2 video stream. 

415 -975 -8000; fax: 415 -975 -8008; www.imedia.com 
Circle (387) on Free Info Card 
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Video server 
SONY MEDIACASTER 
format -independent, allowing MHEG, HTML, JAVA and 
DVB -MHP applications as well as other datatypes to be 
incorporated into standard MPEG -2 transport streams; 
applications include delivery of interactive data services, 
electronic program guides and software downloads to 
consumer receivers. 

800-635-SONY; 408 -032 -16p00 fax: www.sony.com/ 
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Digital audio console 
EUPHONIX SYSTEM 5 
features an audio processing core; a 

large format console that offers a 

traditional -style user interface with 24 -bit/ 
96kHz digital audio and 5.1 surround sound process- 
ing. 

818-766-1666; fax: 818 -766 -3401; www.euphonix.com 
Circle (389) on Free Info Card 

Software for DA7 
PANASONIC MAX 
allows the incorporation of a 

Macintosh computer into any record- 
ing environment using a Panasonic DA7 
digital mixer; the complete MAX package includes 
two separate software pieces: the MAX software 
itself and a librarian program that enables storage/ 
recall of the mixer's internal memories (including 
Channel, EQ, Dynamics and Scene libraries). 

800 -528 -8601.323 -436-3500x:33 -46 -3660; 
www.kanasonic.co roa cas 
Circle (390) on Free Info Card 

Video and audio converter 
ENSEMBLE DESIGNS 
AVENUE SYSTEM 
is a collaborative effort between 
Ensemble Designs and Graham -Patten; 
provides a full complement of conver- 
sion for video and audio, along with distribu- 
tion amplifiers and synchronization; the 3RU 

mounting tray accommodates up to 10 modules and 
includes provisions for the sophisticated networkable 
remote control system 

530 -478-1830; fax: 530 -478-1832; www.ensembledesigns.com 
Circle (391) on Free Info Card 
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4 

DIGITAL 
_,BROADCASTING 

lléaps into 
-the future. 

.....orewsmommhhoise 

Fast 
Newscasters face a daunting set 

of technology choices as they approach the end of the century. 

Not only is there an ever-increasing need for production speed 

and quality, but the digital deadline looms large on the horizon. 

Avid NewsCutter Effects is here now, and you can immediately 

reap the benefits of the first nonlinear Windows NP-based 

editing system designed specifically for news. Because 

NewsCutter Effects provides instant random access to audio and 

video, the system is faster and easier to use than tape-based sys- 

tems. And it's not just for editing! The Avid NewsCutter Effects 

system allows you to add special effects without tying up the 

control room or post-production suite. It's like getting two 

systems in one. Whether you need a standalone editing system, 

a DV-native workgroup system, or a complete client/server video 

production system, Avid has a fast, flexible news solution for your 

PC-based environment. 

Don't Settle. 

he NewsCutter Effects model is now shipping to broadcasters everywhere! 

Call 800 949 AVID 
www.avid.com/newscutterfx Avid 

tools for storytellers 

0 1999 Avid Technology, Inc. All Rights Reserved. Product specifications subject tc change whoa prior notice. Avid and NewsCutter are registered trademarks and tools for storytellers is a tradenark of Avid Techroloq, Inc. 
All other tridemarks contained herein are the property of their respective owners. 

Priority Code: NCBE199 
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Business Wire 

Business highlights from broadcast and production 
BY SANDRA FERGUSON, EDITORIAL ASSISTANT 

Ron Rose Productions Ltd. recently 
completed a significant facility-wide up- 
grade, purchasing one AMS Neve Logic 
2 audio console, upgrading all three of its 
Logic 1 consoles and upgrading nine of 
their stand -alone AudioFile editors. 

KOMO -TV in Seattle recently pur- 
chased over $1 million of Omnibus 
Systems' station media and asset man- 
agement and master control automa- 
tion equipment. 

Philips announced that KCOP -TV in 
Los Angeles acquired a seven- worksta- 
tion EditStream networked news edit- 
ing system. 

Omneon Video Networks integrated its 
Video Area Network with the Associated 
Press' ENPS by adopting the MOS proto- 
col. Drake Automation and Omneon an- 
nounced a partnership agreement to inte- 
grate Omneon's networking and storage 
system with Drake's range of broadcast 
automation and transmission systems. 

NBTeI selected Leitch as its video rout- 
ing and distribution supplier for the 
network's digital interactive TV ser- 
vice. Leitch made a five -year agreement 
with Hearst -Argyle, including being 
named as its principle supplier of SD 
digital interface products. 

Vibrint and Avstar announced that the 
two companies completed integration of 
Vibrint's NewsEdit. Vibrint and the Broad- 
cast Technology Group of the Associated 
Press announced completion of the first 
phase testing efforts to integrate Vibrint's 
NewsEdit and AP's Electronic News Pro- 
duction System. Vibrint's NewsEdit's next 
release will support file transfer media 
compatibility with the Grass Valley 
Group's PDR300 MPEG video server. 

CNBC signed an agreement with 
Avstar to install its Newsroom Com- 
puter System at CNBC's 24 -hour busi- 
ness news facility in London. 
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American Media Productions recent- 
ly purchased three Hitachi Z -3000W 
digital, switchable portable cameras. 

Complete Post in Hollywood is the 
first post house to place an order with 
Panasonic for six AJ- HD3000 D -5 HD 
mastering VTRs. WHO -TV in Des 
Moines converted its news editing to 
Panasonic's newsBYTE and DVEDIT 
nonlinear systems. 

WNBC -TV in New York purchased a 

THOMCAST Ultimate Model solid 
state transmitter. 

WBGU -TV in Bowling Green is now 
using Ikegami's HDK -79D HD camera. 
WNDIJ -TV in South Bend recently pur- 

chased four Ikegami HDK -7901) stu- 
dio /field cameras. 

DirecTV purchased Tektronix's 
PQM300 Program of Quality of Ser- 
vice monitor. 

USA Broadcasting installed Louth 
automation equipment in its new On- 
tario, CA, facility. 

HDTV Productions recently pur- 
chased one Fujinon HA10x5.2 EVM/ 
ERD and one HA20x7.5 EVM/ERD 
lens for its Sony HD camera. 

SeaChange International announced 
that Europe's ASTRA is using its Broad- 
cast MediaCluster video server system. 

KXLT -TV in Rochester, MN, and 

Broadcast Engineering October 1999 

WOFL -TV in Orlando purchased Park - 
erVision's PVTV Studio News. 

Acrodyne announced that Sinclair 
Broadcast Group ordered four 5kW 
broadband UHF DTV transmitters and 
that Community Television Inc. signed a 

$350,000 contract for an Au60D, 60kW 
visual, 6kW aural power output UHF TV 
transmitter for WATC -TV 57 in Atlanta. 

Turner Broadcasting ordered Wegen- 
er ENVOY encoders /modulators, UNI- 
TY4422 IRDs and Divicom digital vid- 
eo encoders. 

Digital Projection announced that 
Imax Corporation purchased all of the 
outstanding shares of DPI, making Dig- 
ital Projection a wholly owned subsid- 
iary of Imax Corporation. 

BBP Recording Studios recently ex- 
panded its West Los Angeles facility to 
include a new state -of- the -art post room 
featuringa Euphonix high performance 
mixing system. 

Complete Sound in Los Angeles in- 
stalled two Solid State Logic Avant 
digital consoles. 

RT -SET's virtual studio technology 
was recognized by the Academy of Tele- 
vision Arts and Sciences with an Emmy 
nomination for CBS News/Time 100 
"People of the Century: Leaders and 
Revolutionaries." 
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The PESA Tiger is quickly 

becoming the router of 

choice for studio and mobile 

broadcasting around the 

world. Its no wonder the 

competition is nervous! 

The PESA Tiger size advantage is undeniable - a 144x 144 video switcher 

requires only 1 2RU, while the audio switcher packs two channels of 

analog or AES audio into a scant 8RU. And there's plenty of muscle behind 

those good looks. Both Tiger switchers support mixed analog and digital 

matrices in the same frame. 

The Tiger delivers absolutely unbeatable packaging, bullet -proof performance, 

and the flexibility to take on new challenges. It's a killer combination . 

lt's a Jung /e out there...and its full of Tigers. Anything less isjust lunch. 

PESA Corporate Sales Office35 Pinelawn Rd Suite 99E Melville, NY 11747 

Switching 1- 800 -328 -1008 Tcl: 516- 845 -5020 Fax 516 -845 -5023 www.pesa.com Systems 
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People 
Tiernan Communi- 

cations recently 
made the following 
appointments: Steve 

Bonica was appoint- 

George Mancuso 

Steve Bonica 

ed as chief executive 
officer and George 
Mancuso was ap- 
pointed vice presi- 
dent of sales. 

Lifetime Studios 
named Neal Edwards 
as studio engineer. 

Harris announced 
the appointment of 
Charles Sotto as tele- 
vision systems ac- 
count manager. 

Ikegami appointed 
John Chow as vice 
president of sales and 
marketing. 

David Strachan 

Neal Edwards 

John Chow 

Evertz appointed 
I >avid Strachan as its 
director of sales. 

Jerome Cohen was 
recently appointed as 

Vinten's director of product marketing. 

Omneon Video Networks named John 
(Jay) A. Kidd as vice president of mar- 
keting. Dr. William I. Nowicki will now 

serve as the compa- 
ny's principal engi- 
neer for a new line 
of networking and 
storage products. 

SeaChange Inter - 

John (Jay) A. Kidd national made the 
following appoint- 
ments: John Pittas is 

vice president of broadcast products. 
Craig Taylor is vice president of world- 
wide broadcast sales. 
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Screen Shot 
NBC takes trial run at the IAAF Championships in Seville 
with Sony's video disk recorders 

NBC used Sony's MAV -555 multichannel video disk recorders during its broadcast 
of the seventh edition of the IAAF World Championships in Athletics in Seville, 
Spain. NBC used two MAV -555 recorders in the mobile edit rooms, along with a 

BE -9100 editor, a DVS-2000 switcher, a DME -7000 effects, DVW -500 Digital 
Betacam VTRs and a host of Evergreen- series monitors. A third MAV -555 was 
used in the control room for live replay. 

Sony's high -definition video cameras give Major League 
Baseball a new point of view 

Baseball fans will be able to see higher-quality images from a variety of perspec- 
tives, including an umpire's point of view, when games from Yankee and Shea 

stadiums are broadcast by MSG Network and Fox Sports Net NY. Chicago-based 
Fletcher Inc. purchased and installed five Sony HD DXC -H10 color video cameras in 
these New York area stadiums for point-of-view image capture. 

Two of the cameras are installed at Yankee Stadium and three at Shea Stadium. 
Currently, the cameras are used for isolated coverage of a particular player, 
instant replay shots, images of the New York metropolitan area and footage of 
home plate. 

Clarification 
Keeping the numbers straight. 
Because of some confusion in the use of terms, the July article, "Trans- 

mission line for DTV," may have caused some readers to question their 
calculators. The differences between peak -of -sync power and average 
power were not consistent in the article. Let's re- examine the calculation 
of proper power rating for transmission lines. 

Assume an ERP of 1750kW, antenna gain of 25, 800 feet of 6 1/8 -inch 
line, with an efficiency of 80 %. By dividing the numbers, the input 
power to the antenna becomes 70kW peak-of-sync. The transmitter, 
therefore, must output 87kW peak-of-sync to the line. 

Peak NTSC power is therefore NTSC Peak Power= 
152kW. (IPeak -of -sync -power + /10 % xPaak-of- sync- power)2 

Average NTSC power is based 
on a picture power level with black screen of 60% peak-of-sync power 
and an aural power level of 10% peak-of-sync power. NTSC average 
power equals 61kW. 

NTSC average power is: 

Corrected equation: NTSC 

Average Power = (60% x peak-of-sync) + (10% x peak-of-sync) 
The DTV calculations don't change and the DTV peak power in this 

example is 50kW. It's calculated by using a 7dB ratio between peak DTV 
power and average DTV power. 

To calculate the peak power for the combined 
NTSC and DTV channels, add each channel's 
voltage units and square the sum. This results in 

peak power for the NTSC /DTV transmission of 376kW, which is well 
below the 6 1/8 -inch maximum peak rating of 1500kW for this line. 

Now, isn't that more clear? 

NTSC Average Power = 
(60% x Peak Power) + (10% x Peak power) 

DTV Peak Power= 
5 x DTV Average Power 

Combined Peak Power= 
( /NTSC Peak Power + IDTV Peak Power )z 
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NOW HERE'S 

A SERIAL DIGITAL MONITOR 

THAT'S USEFUL FOR EVERYBODY. 

The cool thing about Magni's Serial Digital Monitor 

is how much it does for everyone across the whole 

technical range. In a word, this box is a no- brainer. 

Graphic designers and video operators find it a snap to check video 

and audio signal levels and gamut compliance. Video engineers use it 

for complete qualitative and quantitative signal measurement. And 

depending on the configuration you choose, the SDM delivers everything 

that's useful from simple status monitoring to complete quantitative 

measurements. -ACU Y 
It shows right now what you need to know to eliminate illegal 

color, weak signal or missing audio surprises. It monitors signal strength, 

gamut and EDH, jitter, audio levels, and ancillary data presence. It also 

decodes the signal into component and composite formats and can 

monitor all the key analog parameters. Its pop -up icons and bar graph 

displays show you any out -of -limit conditions. And it works where you 

work - right on your color picture monitor. 

Magni SDM. The monitor that's right for you is here at last. 

Waste no time getting yours. 

www.magnisystems.com 

* 
199(1-91 

Engineering Ermny 

Award Recipient 

Emmye NATAS 

Mami Systems, Inc. 
22965 NW Evergreen Parkway 
Hillsboro, OR 97124 USI. 

Finad: sales@magnisystems.com 
hdl free phone: 800- 237 -5564 
Phone: +1- 503 -615 -1900 
Fax: +1- 503 -615 -1999 

1999bySlagmti,Dteru..Ir.r. 

MAGNI 
Now its looking good 
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e GALLERY 

SPLIT 
IT!! 

HENRY ENGINEERING 
503 Key Vista Drive 
Sierra Madre. CA 91024 USA 
TEL. (626) 355-3656 FAX (626) 355-0077 
FAXomDemand Doc 103 676) 355.4210 
httpl/www.henryeng.com 

u.tiirv suu4m.c a Darwvurion Auvurrc w 

i4iá1-1i#i4i3-1/= 
none Moor 

_ 1 

USDA is a handy 2 -in, 4 -out 
stereo "mini -DA" that can 
combine or split audio signals 
for distribution. Mix stereo to 
mono, get both stereo and 
mono outputs from a stereo 
source. Gain trims for each 
output. Great specs with lots of 
headroom. Keep one on hand! 

I-E H E N R Y 
ENGINEERING 

We Build Solutions. 
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Promote your company and /or product. 
Advertise in 

GALLERY 

For you, the Internet is a tool, not a toy. You don't have time to fill out 
cards, send it out via snail mail and then wait and wait and wait. But 

what else can you do? 

Now get your inquiries answered faster with Broadcast Engineering's 
NEW online reader service "cards." Your request is automatically 
e- mailed to the companies who have the product, or you can link directly 
to Weh sites for the service information you need. 

To www.broadcastengineering.com 
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ryar.OeNitlersaaMYb LniRnin41ne Fntn,e televiv,on- 

info @ntc.com 
National TeleConsultants: National TeleConsultants is the 
largest independent television facility design and system inte- 
gration company in the world. NTC is known for building creative 
and cost effective multichannel network facilities, production 
studios and television stations. Call us at 818- 265 -4400 and let 
us put our 19 years of experience to work for you. 

none. Page 

Aliffassis;iiiii=siman 

www.technicalpress.com 
Technical Press is a web -based reference site that 
supports more than a dozen video engineering books, 
including DTV: The Revolution in Electronic Imaging. 
Also available are articles on digital video technolo- 
gies and applications, and a detailed series on the 
history of broadcast engineering. 

® FURNOURE ANC ACt ISSORIF$ FOR 

www.winsted.com 
Winsted Corporation: Winsted offers a full line of modular 
consoles, rack cabinets, file server workstations, tape storage, 
and editing desks. The most complete line of accessories in the 
industry complement this extensive offering. Winsted's 164 - 
page fully illustrated catalog includes an easy -to- understand 
modular components section that allows you to design your own 
console, or you can receive a free consultation with a Winsted's 
system design engineer. To receive a free catalog or learn more 
about Winsted at their website www.winsted.com or call toll free 
at 800 -447 -2257. 

www.sennheiserusa.com 
Sennheiser: Established in 1945 in Wedemark, Germany, 
Sennheiser is an Oscar and Emmy award- winning leader in 
microphone technology, RF- wireless and infrared sound 
transmission, headphone transducer technology, and most 
recently in the development of active noise -cancellation. 
The company is driven by an innovative and pioneering spirit 
and is committed to ongoing research, precision engineer- 
ing and meticulous manufacturing standards. 

www.digibid.com 
Upgrading equipment? Need to remarket the 
replaced equipment? Digibid provides a ready online 
marketplace of equipment buyers. Our online 
auction format makes it easy to sell your equipment. 

Br adcast 
ENGINEERING 
r¡ .°r 1 Click Here 

W.ka. u 4,e 

ro.en.eF111 
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.er.. d.0 444 

MUNI 
R StONY: 

nvtumeun4AI rso Ibol 
Iounulllchennel 

l'I.nnn4.L4ntr91Lt44 enP 
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414Pn1p,4.PF.Nin4 
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www.broadcastengineering.com 
Broadcast Engineering: Broadcast Engineering is the only 
technology- driven online magazine in the industry. Its editorial 
environment delivers practical, informative articles on digital 
technology, systems integration, management, how -to instal- 
lation, and systems and equipment maintenance. It is a 
package geared toward TV stations, cable/telcom, production, 
post- production, business TV, satellite and interactive televi- 
sion. 
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Try- 

The ADA2008 

The Perfect Digital Audio Interface 
Interfacing an analog VTR to a digital plant or 

a new digital recorder to an analog plant? The 
low cost ADA2008 is the perfect choice! 

It features the award winning AD2004 
A -to -D converter and the 20 -bit brother, the 
DAC2004. Perlìwmance is uncompromising with 
THD +N of -107 dB. Power the system from the 
internal international supply or power up to 9 of 
the ADA2008s from the cost effective PS -202D 
esternal redundant supp Call Rory Ran unla . 

Affordable - No Compromise Performance 

20 -b0, 4- channel A -to -D, 4- channel D -to -A 

Ideal for digital consoles and routers 

TND +.V: -107dB(0.00045 %)10 Hz- 20 kHz 

9 pSec intrinsic jitter 
AES lock with >50 dB jitter reduction 

9 segment true digital level meters 

BNC /XLR Digital, XLR Analog connect 

External redundant power is available 

www.benchmarkmedia.com BENCHMARK MEDIA SYSTEMS, INC. 
sales @benchmerkmedia.com Phone 800- 262 -4675, FAX 315- 437 -8119 
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Managemeç 
ststa AL.2.r.,at least easier 

ITS 

wish 

Asset Management Software 
Designed by Engineers for Broadcast Engineering 

Maintenance Mgmt. 
Parts /Repairs Tracking 
Cost Analyses 

Yr. 2000 Compliant 
PO Management 
Warrantee Tracking 

Barcode Integration 
Custom Reports 

Client /Server & Internet Access Available 

www.ITRACKCORP.com 
- Call for a Free Demo - 

Integrated Tracking Systems 
718 -217 -8678 
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orld Class Quality 
Fast Delis cr 

Electronics USA. Inc. Great Prices 

Contact us tir your next 
Turnkey or Rack Ready 

ENG, DENG or DSNG VEHICLE 

Quality, Integrity, Value, Reliability 
Engineering, Excellence, Experience 

iNts 

us Tel: +1 210 651 5700 
Fax: +1 210 651 5220 

Europe Tel: +31 20 669 4668 
Fax: +31 20 669 0836 

Web: www.shook- usa.com 
E -mail: shooled shook- usa.com 

18975 Marbach Lane, Bldg. 200 
San Antonio. Tx 78266 USA 
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The Distribution & 
Fiber Optic Solution 

Digital distribution and fiber optic transport from 
1 M to 1.5 Gbps for SDI and HDTV. 
10 by 1 Serial Digital Routing Switcher 
12 Bit Composite Video and 24 Bit Audio Fiber 
Optic Transport System for Broadcast, STL, Head - 
end & Back -haul feeds available with Tactical 
Fiber. 

Video & Audio Automatic Gain, EQ & Chroma DAs 
for constant system levels. 

MULTIDYNE 
web www.multidyne.com 
email info @multidyne.com 

1- (800) -4TV -TEST Fax 1- (516)- 671 -3362 

Please CALL or VISIT our WEB SITE 
for product information 
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?OU WONT FIND ART DECO COCKTAIL SHAKERS OR BEANIE BABIES ON DIGIBID. 

You WILL FIND THE VIDEO, AUDIO, MUSICAL GEAR YOU'RE AFTER. 

DIGIBID I5 THE AUCTION ARENA WHERE THE DEDICATED PRO CAN FIND EVERYTHING 

FROM ALESIS TO ZILDJIAN -AT RIGHT PRICES. AND THE BEST GEAR DEALS ON THE PLANET 

ARE THE MOST FUN, ESPECIALLY WHEN THEY'RE ALL 100% GUARANTEED. 

GET ON AND GET OFF. WWW.DIGIBID.COM 

Circle (156) on Free Info Card 

www.americanradiohistory.com

www.americanradiohistory.com


191161i-.6" ' Vo*,. 

3 

:.f. 
.._.! á 

PHOTO - VIDEO - PRO AUDIO 

THE PROFESSIONAL'S SOURCE FOR PHOTO, 
FOR ORDERS CALL: h FAX (_.g o uRS): 

800 -947 -9928 800- 947 -9003 
212 -444 -5028 212 -444 -5001 

MOST ORDERS SHIPPED 
WITHIN 24 HOURS 

OVERNIGHT SERVICE AVAILABLE 

On the Web: http://www.bhphotovideo.com 

au1(111. 
HyTRON 50 Battery 

'.y a mere 3101 1880 grams) and packmg 50 Moral,..' 
. - enough to operate a typical ENG camcorder for two 

the HyTRON 50 is the most advanced lightweight hit' 
industry 

se possible by recent advancements in a cell technoloy, 
designed for inc mobile computing industry it moor, .r 
metal hydride cells mat provide the highest energy Q. 
rechargeable cylindrical cell available High perform: 
assured through the integration of Anton /Bauer 

Active digital technology 
. Aped with an on- board'tuel computer which monitors - 

r put and output as well as critical operating characteri'.I 
ondNons This data is Communicated to the InlerAcli- 

/Ir 
to ensure safely and optimize reliability 

nation remaining battery capacity inlormatran is ava-.rl 
z of an LCD display on each banery and in the yew 

HOst popular broadcast 8 processional camcorder) 
nl low voltage limiter prevents potentially damaging c. -' 

.,Qe 

Speciltcatlons)'z 4' War Jr, 

vans 

QUAD 2702/2401 
Four -Position Power/Chargers 

.M z V1Rd 4 
VIDEO SK 

Il 

Steadicam Video SK2 
notating the same 
0i principles as its 

Oscar and Emmy 
-lo Steadicam 
is. the Video SK 2 
gned for cameras 

g tram 9 -19 lbs. 
sire compact and 
_ampler. the corm 

SK2 system -sled. 
per arm and vest - 

:-s a mere 21 lbs. 
'1S neatly into the 

A a car 
ng is easier than 

red a single battery aerates both camera and 
bcam In fact. the SK2 is the only Steadicam simple 
7n to be operated wi bout workshop !raining. A corn - 

^ sive instructional v deo will have you up and run- 
. a hours. But make o mistake. the lightweight Video 
rerforms like a true eavyweight 

on the move effortlessly without cranes. booms or 
The sled- mounte monitor otters a crystal -dear 

e so your eyes are o longer glued to your camera's 
ece. And with the w fight spread comfortably over 
torso you can shoot on the run. climbing stairs or 
'rpm a moving veni le. With one smooth tracking 

' ..apture what used 1 require five or six setups. An 
r al low-mode bracket can further enhance your cre- 

Whether you shoo commercials. industrials or 
"mntanes. the SK2 I Is you offer more flexibility that 
`elore. If you can imagine a shot. you can shoot it 

- efficiently. more ec tonically and more creatively 
'.with any other other equipment. 

(qLip.cAìi) 
V -16 AND V -20 
Camera Stabilization Systems 

. -16 and V -20 allow 
.walk, run. go up 

ddv:n stairs, shoot 
moving vehicles and 
over uneven terrain 

nit any camera insta- 
ar shake. The V -16 
':es canteras weigh. 
nn 10 to 20 pounds 

^'e V -20 from 15 to 
^ands. They are both , t for shooting the 
rH ultra- smooth 
mg shots that take 
,ludience s and 

iii t s breath away - 
4Wh -Dio 

duction value to every scene Whether you are shooting 
commercials. industrials. documentaries. music videos. 
news. or full length motion pictures. the Glidecam "V" series 
will take you where few others have traveled. 

@ sachtler 
Tripods & Fluid Heads 

DV Systems -Digital Support for Every Budget 
Today s compact digital cameras require light. last and highly versatile camera support systems Starling Iron the DV2 all me 
:.ay up to the DV12 Sachtler has a solution tailored for just about every conceivable digital camera package available today All 
',tore Sainte s patented r rciliterbalanCe system and Touch .r1 G, eriGi' orates And i 6:'2 feature sliding cam- 

DV2 System DV4 System 
the smallest head of the Sachtlers line 
Sachtler Touch and Go quick release 
with automatic camera lock and safety 
levendrop protection 
One step of dynamic counterbalance 
Frictionless leak proof fluid damping 
with one levels of drag 
Vrbrationless vertical /horizontal brakes 
60T11 in bubble for horizontal leveling 

. °.u : <LC-- 5- -..ri i'A -5 Long 

This system (0210) consists ot: 
Flrnd Mi., ii spud (DA 751, 
floor spie, -. 

DV4XD System 
Same as the DV4 PLUS - 

Five Step of dynamic counterbalance 
Five step of vertical and horizional drag 

OVIKD System (0610) consists of: 
Fluid Head IDV -61. Long Tripod IDA 751. 

floor spreader (SP 75) 

Sliding Dalai) .' . '- 

Touch and Gi' : -ease with auto- 
matic camera I, -. and salety lever drop 
protection 
One step of dynamic counterbalance 
Frictionless leak proof fluid damping 
with one levels of drag 
Vibrabonless vertical 'horizontal brakes 
Buut ^5 ^uhN+ h n ^'mot U leveling 

'- IDA 75 
5 

OV4 System 10410) consists at 
Flail 'cad d . - . ''rood (DA 751 
floor spreade 

DV8 System 
Same as 0V6 PLU - 

Greater ,.1 ri s. h. 

Ovo System (0810) consists of: 
Flwd 

D V 1 2 Same as Oil PLUS - Great Load Capacity Fits t 00mm tripods 

Vinten 
PRO -130 SYSTEMS 

The Pro -130 tripod systems are perfect for today s on the move ENG cameramen Lightweight. these systems have been 
specifically designed to provide a wider balance range to suit the latest DV. OVCPRO. DVCAM camcorder and 
carnera/recorder combinations. All systems come complete with the PH -130 fluid pan 8 tilt head choice of single or 2- 
stage ENG tripod. floor spreader and soft carrying case for easy transportation. 
The PH -130 pan 8 tilt head incorporates Vinlen'S continuously variable LF drag system to provide smooth movement and 
easy transition into whip pan together with a factory set balancing rrrecha- sui Both the sin and two -stage 
legs are toggle clamp tripods are made from strong. durable al.. excellent s npabihhes 

VISION 8 AND 11 Lightweight Heads For the Future 
Superbly engineered and designed for use in professional broadca1' ono corp r the Vision B 

and Vision 11 simultaneously provide the ultimate in lightweight spi, , -phone( n - m the toughest 
shooting conditions 

Vision 8 Pan & Tilt Head 
The incredibly lightweight Vision 8 provides smooth shots, 
whip pan action and quick setup while supporting up to 
23 lbs. Add the single -stage carbon fiber tripod and you 
have the lightest combination possible for that all impor- 
tant event- without sacrificing the reliability and robust- 
ness that you require 

Simple external adjustment for perfect balance over the 
full 180° of tilt 
Infinitely variable drag with proven LF technology 
Calibrated drag knobs 
Flick onnhck on Pan and TM brakes 
Single rotation counterbalance 
Leveling bubble standard 
Standard 100mm leveling ball Lightv.i,iH' . 5 p Ili. 

Vision 11 Pan & Tilt Head 
Slightly hea. -. ", 1 r, ' -' ..r', ; uunal capacity (up 
to 29 lbs I plus it has dlunwtated controls to allow fast cam- 
era balancing and leveling even in poor lighting. Combine 
with a two stage carbon Inver or aluminum tripod and you 
have a package with the biggest height adjustment yet the 
smallest to carry. Ideal for all ENG assignments. 

Simple external adjustment for perfect balance over the full 
180° of tilt 
Infinitely variable drag with proven LF technology 
Back lit and calibrated drag knobs 
Flick on /flick off Pan and Tilt brakes 
Digital counterbalance readout 
Illummaled leveling bubble Standard 100mm leveling ball 
H or mama ° /chi ratio Lightweight - only 6.2 lbs. 

15" and 17" On Camera Prompters 
The 15" and 17" On Camera prompter is the industry standard and designed for use 
with any camera. for any application The high contrast. high resolution monitor cre- 
ated by 07V. is the result of state of the art components and design. The monitor 
permits a much greater degree of tilt because of its cutaway feature. Its VPS Eyeline 
feature superimposes copy over the camera lens enabling the reader to maintain 
maximum eye -to -eye contact. It's easy and comfortable to read ON s On Camera 
prompter will make sure the talent has clear access to the prompter. The 17" model 
has a viewing area 01 123 sq. inches. 39.e more than the 15- model The 15" On 
Camera prompter is also available in a free standing pedestal model which can be 
utilized both in the studio and In remote snuaI - °s 

MVP -11 
The MVP -11 incorporates ON's latest design technology lot studio and EFP prompting. The MVP-11 features the 
most advanced circuitry for a prompter of this size. Fully sell -contained. it oilers high brightness and high resolution 
that ensures unmatched ease of readability for the speaker The MVP -11 is powered by AC or DC current utilizing the 
Sony type NP -1 or Anton Bauer 13 -14 volt batteries allowing on- location as well as studio prompting. It weighs only 
19 tbs. Including the quick release roller plate for fast mounting and balancing Below the lens mounting is utilized 
resulting ideal counter balancing for ease of operation. 

MVP -9 Mini Videoprompter 
The MVP -9 mini videoprompter is designed for use with smaller cameras and small spaces The same level of perfor- 
mance is achieved as the larger CRT based units but in a smaller configuration that is powered by AC or DC current 
(as above) Created for the new generation of smaller lighter cameras, the MVP -9 weighs only 17 12lbs and both the 
monitor and camera mount set up quickly and easily. As with the other units the VPS Eyeline feature assures maxi- 
mum eve contact with lens while easily raedin0 the script. It hacks up very tightly. making it easy to take anywhere 

JI 
Professional Grade Irrt 

PG -30 2.39 oor60 2.59 PG-120 2. 

Broadcast grade VMS Ma 
BGR-30 3.09 Bid, 60 4.19 BGR420 4. 

H471S S -VHS Double Coeted 
ST -30. 6.89 s 719 ST -120 7. 

M221 Hi B Double Coated 
Metal Particles Metal Evaporated 

P630HMP 4.99 E630HME. 7. 
P660HMP 6.29 F660HME 10. 
P6120HMP 819 E6120HME 14. 

M321SP Metal Balaca. (Ns) 
05S 12.39 'IS 12.99 20$ 13. 

30S 15.49 óOL 25.49 90L 40. 

DP121 OVC PRO 

12h' 7.49 23M 8.79 33!I 10. 

e3h, 19.99 GIl ,.. 22. 
94L 31.99 '. it 39. 

maxell 
Hia Metal Particle VIM) 

P6420 XRk 
Broadcast Oualiry Hie Metal Particle 

P6.30 HM03 
P6-120 HM f . 

PA PLUS VMS 

1-30 Pius 1.69 ' 60 Pius.... 101 T-90 : 

T-120 Plus 2.19 T -160 Plus 

HGX.PLUS VIM (Nat 
2.69 HG %L': HGXT.60 P . 

HGXT-160 P 

BB Broadcast Quality OHS (Boxl 
T-30 BO 3.89 . 3.99 ' 

BO Professional S-VHS On Box) 
ST-31 BO 6.79 
ST.126B0 7 45 

Betacam SP 

B30715) 13.49 - 19.99 

Panasonic 
AV DvLI ;. 
AY DVM.6u 
AV-OVMB0 

A4P12M (Medium, 
AJ-P33M ... 

AJ-P64L (Larde 
AI-0126L 

Mini 00 Tape 

16.99 - ,'..120 
OVCPRO 

6.99 A3-P23M 
11.19 AJP6631 
20.99 e .rai 

SONY 

13.1 

29.5 

ea 5.9 

ea 1.1 

21.9 

1.6 
19.4 
30.9 
44.9 

1168 Professional Metal Video Cassettes 

P6-30 HMPh d.59 7.9 

P6-60 HMI,/, 6.49 10.9 
P6- 120HMP% B.49 14.9 

PR Series Professional Grade VHS 

T -30PR 2.39 '' 2.59 - 2,7 

PM Series Premier Grade Professional VHS 

T -60PM 3.9 
BA Niles Premier HiGrade Broadcast VHS Iln Boa) 

T-30BA 3.59 - 3,99 - 4.7 

Mg Master Quality S -VHS On Boa) 

BAS 3/4' u.matic Broadcast Standard (In Boa) 
KCS-10 BRA - 13.59 C$ ZC BRS i'nmi, 9.9 
KCA-10 BRA B 19 NCA40BRS 8.6' 
RCA 33 BPS 9.60 .C4-60 BRS 13.3 

)(BR 3.4' 0/matic Broadcast Master (In Bost 
'-- 8.19 _]%BR irr 10.5. 

_: L _'- 929 %BR 10.61 

RCA-30 KB; 11.99 RCAr60 %BR 15.6: 

KSP 3.4" 0-matic SP NoMCaM (In Bop 
KSPS10 969 xSP-S30 11.05 
KSP-, 11.55 
KSP 12.99 x. 16.99 

BCT Metal Betacam SP Broadcast Master (Bos) 
BCT6M (sina 12.29 BCT-10M ismar. 13.09 
BCT-20M lsnia 13.29 BCT.30M1sma11, 14.49 
BCT.30M Ism. 5J / ea. 13.49 
BCT-30ML 18.99 BCT.60ML 23.49 
BCT-90ML 34,99 

Mlni OV Tapa 
DVM-30E%M is Chp 14.99 DVM-60EXM e. :' , 17.99 

DVM-30E%'N0 Chic 12.99 0VM 60E%-Nu . 13.99 
oVM-30PR-NC Chn 9.99 C-!' 6ih ° ' 10,49 

Full Size OV Tape with Memory Chip 

0V-120MEM 25.89 .1': 29.99 

POP Series Prolessional OVCAM Tape 

PDVM.12ME 15.25 16.25 
PDVM.32ME Mrs 16.99 .'.I 4OME sr: 18.19 

PDV94MEIStandai. 33.49 . i24MEiSoi 37.99 
PDV-18dME (Slandsc, 44.95 PDVN-64N 2495 
pnVN.lpdN 11 Of Pr1VN.1n4ki 14 OS 

Minimum Sin in USA face il AK A 141 .95 u to 1 Ib. Add 75 for each additional lb. For ins. add 50 er 100. ^ 1999 MR Photo - Video. Pri es are valid b ect to plier rites. Not res omlble for 1 a raihicat errors. 
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TO INQUIRE ABOUT YOUR ORDER: 

10 221 -5743 212 239 -7765 
OR FAX 24 HOURS: 

10 947 -2215.212 239 -7549 

VIDEO and PRO AUDIO s 1 

New Address: 
420 Ninth Ave. (Bet. 33rd & 34th St.) 

New York, N.Y. 10001 
tH 

PHOTO - VIDEO - PRO AUDIO 

White E'IC, camera lechnolog. 
faster aid taster. delivering e 

pert mance in ever small c 

res. d ha; been increasingly dd 

focuit to lens manufacturers to 

rmpro'.e quality while keeping 
size anc weight to a minimum 
until rei s fly. With Asphenc 
Technoi gz (Al2) Fupnon has suc- 
ceeded r manufacturing superior quality 
lenses r a' are both smaller and Boner than lenses of con- 
vent.. spherical design. From the widest angle to the 
higher I niephoto. Fulinons broadcast hand -held style lenses 
otter u': aralleled features and performance In fact. they are 
so adv]' cod and so optically superb they will reshape your 
thinkir; shout how well a lens can perform 

FUJINON ENG LENSES 
Fuiinon's broadcast hand -held lenses feature the very lat- 
est In optical and mechanical design. and manufacturing 
techniques. New (BC (Electron Beam Coaling) reduces 
flare and improves contrast. while AT2 Aspheric 
Technology improves corner resolution and reduces chro- 
matic abberatlon. And all except the 36:1 Super Telephoto 
offer the exclusive "V -Grip" and Ouich Zoom. 

A15X8EVM Standard Zoom Lens 
A versatile pert°, ' a compact package. otters AT2 

inner locus. Oui, : re arid the -V -Grip 6495.95 

A20X8EVM 
Standard /Telephoto Zoom Lens 

Combines additional focal length with AT2, inner e 

Quick Zoom and the -V -Grip" ...... _. 11.499.95 

ClHM OIDI PC -CODI & PC Scribe 
Text and Graphics Generator and Video Titling Software 

PC -COD omorporates a broadcast quality encoder and a wide bandwidth 
linear ke,e' for the highest quality. realtime video character generation 
and grar KS display. A video graphics software engine running under 
Windows 55/NT. PC Scribe offers a new approach and cost effective 
solution IO' composing titles and graphics that is ideal for video produc- 
tion an] Airplay applications. Combined. their a total solution for real - 

time cramer generation with the quality you expect from Chyron 

PC -COOT Hardware: `wren 
Fully-a- tialiased displays Display and non -display butters 
Less .h m 10 nanosecond effective pixel resolution 
16.7 r Ilion color selections Fast. realtime operations 
Character. Logo and PC% Image transparency 
Varrab i edges border. drop shadow and offset 
Full p-' it on and justify control of character and row 
User d Ii table intercharacter spacing (squeeze 8 expand) 
Militia r rolperawl speeds Automatic character kerning 
User deli sable tabiemplate fields 
Shades backgrounds of variable sizes and transparency 
Soffwae controlled video timing 

PC- Scribe 
Numbs' of fonts is virtually unlimited Also supports most 
intern, anal language character sets. Fonts load instantly 
and the evel of anti-abasing applied is selectable. 

Adjus' 3 wide range of character attributes Wide choice al 
compo; Cron tools. 
Charan rs. words. rows and fields can color (lash 
Chara, r rolls. crawls and reveal modes. Speed is selec- 
table ar I can be auto timed with pauses Messages can be 

marna' ' idvanced or put into sequences along with page 

trance 

User definable 
read effects playback. wipes. pushes, lades 
NTSC or PAL sync generator with genlock 
Board addressabiloty for multi -channel applications 
Auto display sequencing Local message'page memm. 
Preview output with safe -title /cursor /menu overlay 
Composite and S -video input with auto -genlock select 

Software: 
Multiple preview windows can be displayed simultaneoo. 
Transitions effects include cut. fade. push. wipe. reveal 

peel. zoom. matrix. wipe. spiral. split. weave and tiger 
Import elements to build graphics. This includes OLE 

objects. INFINITI ROBA and TGA with alpha channel. Scribe 
also imports and exports TIFF. JPEG. PDX. TGA BMP GIF 

Cl ASS' IMG. SGT. PICT and EPS formats 

r 

PC -COD( and PC- Scribe Bundle 2995.00 

TRLJEVISION/Avid 
Professional Video Production Workstation 

Incorpora mg the award-winning TARGA 1000 video card and Avid MCXpress NT non -linear editing software. INNS fully-config- 
ured worvstation meets the needs of production professionals. corporate communicators. educators and Internet authors 

TARGA 1000 Features: 
The TARGA 1000 delivers high processing speed for video and audio effects. titling and compositing. Capture. edit and play- 

back lull -.lotion. full- resolution 601r-Ids per second digital video with fully synchronized CD- quality audio. 

Comore s on can be adjusted on the fly to optimize tor Genlock using separate sync input for working in proles - 
image ciarity andror minimum storage space. Has campos- sronal video suites 
ite ano E -adeo inputs'outputs. Also available with compo- Audio is digitized at 411 KHz or 48KHz sampling rates. for 
nent inr A output (TARGA 1000 PRO) professional quality stereo sound. Delivers perfectly syn- 

chronized audio and video. 

MCXpress Features: 
The ideal 'oil for video and multimedia producers who require predictable project throughput and high -quality results when 
creating . duo and digital media for training. promolonal'marketng material. local television and cable commercials. CD-ROM 
and Infevlhntranet distribution. Based on Avid s industry- leading technology. It combines a robust editing functionality with a 

sfreamhred interlace Offers integration with third -party Windows applications. professional editing features, powerful media 
managernt. title tool and a plug-in affects architecture. II also features multiple output options including so you save time 
and more r y reusing media assets across a range of video and multimedia prolects 

TARGA 1000/MCXpress Turnkey Systems: 
300 -wv0 6 -Bay Full Tower ATX Chassis 
Pentjur3 ATX Motherboard with 512K Cache 
Pentiun Ih 300 MHz Processor 

Metro, Millenium II AGP 4MB WRAM Display Card 

64MB - Ons 168 -Pin ( DIMMI S -DRAM 

Ouamun Fireball 6 4GB IDE System Drive 
Seagab Barracuda Wadi 9.100 SCSI -3 Ultra Wide Capture Drive 
Adapter AMA- 2940UW Ultra Wide SCSI -3 Controller Card 

Teac C7 -532e 32X EIDE Internal CD-ROM Drive 3 5- Foppy Drive 
Altec-Llrsing ACS -48 3 -Piece Deluxe Speaker System 
Vlewsc u; G77í 17 -inch (1280 x 1024) Monitor (0.27mm dot pitch) 
Focus O31A Keyboard Microsoft MS Mouse 
Windows NT 4.0 Operating System Software 

Avid Mi O:press for Windows NT 

Truevis on TARGA 1000 or 1000 Pro Video Capture Card 

WW1 TARGA 1000 $5995.00 
With TARGA 1000 Pro (component InpWOUtput) 86495.00 

KNOX VIDEO 

RS4x4 /8x8/ 16x 16/ 1 6x8/ 1 2x2 
Video /Audio Matrix Routing Switchers 

Knoxs family of rig-. I. rr r.'.e 3- channel routing switchers er. 
satile easy-to-use and eery affordable Housed in an ultra-th ^ ' r 

mount chasms they accept and route Ion the vertical inter, . 

tually any video signal including off -the-air and nontimebase 
corrected video They also route balanced or unbalanced stereo 
audio. The audio follows the video Or you can route the audio sep- 

arately (breakaway audio). Each of the switchers offers manual 
control via Iron panel operation They can also be controlled 
remotely by a PC. a Knox RS Remote Controller or by a Knox 

Remote Keypad via their RS -232 port Front panel LEDs indicate the :.,'r / ,r,I -,; j..rc, r. 

all times- Knox switchers are ideal for applications such as studio-teed calm) and scorcher Input CCn- 

trol. plus they have an internal time allowing timed sequence of patterns for surveillance applications as well 

Accept and routes virtually any one -wall NTSC or PAL video 
signal input to any or all video outputs 
Accept and roule two-volt mono or stereo unbalanced 
audio inputs to any or all audio outputs 
Video and audio inputs can be routed independently they 
don'! need to have the same destination 
Can store and recall preset cross-point patterns I Not avail- 
able on RS12x2 1 

Front panel key -pad operation for easy manual operation 
Can also be controlled via RS -232 interlace with optional 
RS Remote Controller or Remote Keypad 
Front panel LED indicators display the present routing pat 
terns it all times. 
An internal battery remembers and restores the current 
pattern In case of power failure 

Internal vertical interval switching firmware allows en .v 
switching. 
Housed in a thin profile rackmounl 1" chassis 
Also except the RS12.2 are available In S -Video versions 
withhwthout audio 
Models RS16e8 and RS16x16 are also available on 

RGB component version 
With optional Remote Video Reapout. the RSt6x8 and 

RS16x16 can display detuve routes on a monitor at remote 
locations via a composite signal trom a BNC connector on 

the rear panel 

The RS4x4. RS8x8 and RS16x16 are also available with 
balanced stereo audio They operate at 660 ohms and ham 

ale the lull range of balanced and o up to .4 dB with pro - 
tessional mock- corner! self -lock rig limey: rte connector 

LEADER 
'.tanulactunng lest and measurement equipment for over 40 years L. r 

s the standard which others are measured against for reliahony, perlarr'.i' 
most important -cost ellectiveness 

5860C 5850C 
WAVEFORM MONITOR VECTORSCOPE 

-' ares IiJc JI ,Iiilirl',aII lu, l''.,' 

r.es as well 5860C the 5850C adds 
simultaneous side -0r side 

wavetorm and veci 

ins Featured Is ar - 

the need for fusse ' 

pass) chroma and DIF'STEP The latter (adulates 

easy checks of luminance linearity using the staircase 
signal. A PI% MON output jack feeds observed (A or 

8 signals to a picture monitor. and the unit accepts 

an external sync reference Built -in calibrator and on- 

o ft control of the DC restorer is also provided 

selecting the phase relerence troth either A if B Inputs or a separate 
external timing reference 

5100 4- Channel Component / Composite WAVEFORM 
The 5100 handles three channels of component signals. plus a fourth channel for composite signals in mixed component 
composite facilities Features are overlaid and parade waveform displays component vector displays and automatic bow -tie or 

"shark tin' displays for timing checks Menu-driven options select format ó25'60 625 50. and 112560 HDTV) till line -select 

vector calibration preset front -panel setups and more On- screen readout of sc rare; h.= /CIC-t r'Pwi numbers trigger 

source. cursor time and volts 

5100D Digital Waveform/Vectorscope 
The 51000 can work in component digital .r ,.dug facilities land - Ist It provides compre- 
henswe wavetorm. vector timing and picture . .. es Menu driven coi :'l extend lamellar waveform 

observations into highly specialized areas and cox mm ° 'i.n ,.Marron control the abed, m snow. or blank SAV EAV signals in 

both the waveform and picture. the ability to monitor digital signals in GBR or YCbCr form core select with an adjustable wm 

dow). memory storage of test setups with the abilil, to C'eraifa 'ien labels tremble cursor measurements automatic 

525/60 and 625/50 operation and much much more 

5870 Wareform/Vectorscope w /SCH and Line Select 
A two -channel WaveformNector monitor. the micruprocessorrun 5810 penmis overlain waveturn and vector displays 
as well as overlaid A and B inputs Tor precision amplitude and timing phase matching Use of decoded R -Y allows rela- 

tively high -resolution DG and DP measurements The 5870 adds a precision SCH measurement with on- screen numeric: 
readout of error with an analog display of SCH error over held and line times Full- raster line select is also featured win 
on- screen readout Of selected lines. a strobe on the PIS MON output signal to highlight the selected line. and presets tor 
up to nine lines for routine checks. 

5872A Combination Waveform/Vectorscope 
All the operating advantages of the 5870. except SCH is deleted pone select retained I making it ideal for satellite work 

5864A Waveform Monitor 
A two -input waveform monitor that otters lull monitoring 
laci6ties for cameras. VCRs and video transmission links The 

5864A offers Iront panel selection of A or B inputs. the choice 
of 2H or 2V display with sweep magnification. and flat fre- 
quency response or the insertion of an IRE filter In addition. 
a switchable gain boost 01%4 magnifies setup to 30 IRE 

units and a dashed graticule line at 30 units on screen facili- 

tates easy setting of master pedestal Intensity and locus are 
fixed and automatic for optimum display. Supplied with an 

instruction manual and DC pourer cable 

5854 Vectorscope 
A dual channel compact vectorscope. the 5854 provin - 
moo checkout of camera encoders and camera bar 

well as the means for precise genlock adjustments r, 
more video sources Front panel controls choose betv.eeii r 

and B Inputs for display and between A and B for decoder re. 

erence Gain is fixed or variable vnth front panel controls loi 
gain and phase adluslmenls A gain boost of 5% facilitates 
precise camera balance adjustments in the held Supplied 
with a DC power cable 

Designed for PEP and ENG (electronic field production and electronic news gathering) operations they feature compact size 
light weight and 12 V DC power operation Thus full monitoring facilities can he carried Into the held and powered from NP-1 

batteries battery belts and vehicle power Careful thought has been given to the reduction of operating controls to facilitate ill° 
maximum in monitoring options with the operating simplicity demanded in field work. 

CORPORATE ACCOUNTS WELCOME 

Cireie (164) on Free Info Card 
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to Rome and Venice. Call Travel Network now for current holiday packac 

MightyCoder dio 
Digital to Analog 

Portable Converter 

YC,YUV, RGB 
PAL or NTSC 

4.5 "x3 "x1.2" $ 595.00 

Serial 601 Input with 2 Reclocked 601 Outputs 

3 Selectable Output Formats 
Composite plus YUV Composite plus RGB 

Two Composite plus VC Color Bar Generator 
6 Watt / 6VDC Plug in power supply 

FOR -A Corporation of America 
Phone (352)371 -1505 Fax (352)378 -5320 

RO@.3Gr u 

Manufactured in the United States of Amenca 

Circle (172) on Free Info Card 

8 -VSB MODULATOR 
For HDTV Terrestrial Broadcast System 
Conforms to ATSC Specs 
All Solid State Construction for High 
Reliability 
Digital Implementation for High Perfor- 
mance 
Indications for Lock and Error Conditions 
Options for 

- Non -linear Er Linear Pre -correction 
- External i Internal IOMHZ Reference 
- SMPTE -310M Input 
- Remote Control 
- SNR Quality Indicator 
-Demod.Remod 

KTECh Telecommunications, Inc. 

I SSO I San Fernando Mission Blvd. 

Suite I 00 
Mission Hills CA 91 345 

PH (8 1 8) 36 I -2248 FAX (8 18) 270-20 1 0 
INTERNET: www.ktechtelecom.com 

Email: skuh @ktechtelecom.com 

Circle (171) on Free Info Card 

Design and Mix a Cable Channel with 
Revolutionary Multimedia insertion Technology! 

CURRENT 
TEMPERATURES 

.o 

Beak) 2r 
Caro 35° 

Ness 32° 

Geneva 24° 

Johannesburg 25° 

London 2r 
Las Angsttes 31° 

Munich 28° 

New York City 27° 

Nice 26 
Parie 24° 

multiple scalable öews for 
MPEG -2 an . video 

graphic overlay with tronspàreri 

f143.411Ae9.1(ÁtS 

Concurrent display of analog video input and 

Scalable, 24 -bit graphics overlays with 256 

levels of transparency 

Back -to -back MPEG audio /video playback 

with genlock for seamless ad insertion 

Hardware -assisted scrolling and crawling of 
multiple graphics windows 

NTSC /PAL composite video support, 
optional S -video 
support 

MPEG -2 video in scalable, movable windows 

horizontally crawling text or graphics -> 
Single -slot PCI card Supports multiple boards in a single system Windows NT 4.0 support 

\[ _D 4 LICL a The Professional Broadcast, Multi- Source Video and Graphics Mixer 
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"NAME YOUR OWN PRICE 
ON DUPLICATIONS" 

AUDIO VIDEO CD -ROM DVD DISK 
Any Quantity 

WWW.QUOTEIT.COM 
"The First On -Line 

Name Your Own Price Web Site" 
A division of Oul.eR InbrM Group. publicly ii.d.e canprlY. 

Video2Net, Inc. 
Streaming Video Solutions for Broadcasters 

Robert J. Gordon 
President 
tgordon@video2net.com 

Www.video2net.com 

624 W. Main St. 
Louisville, KY 40202 
502 -584 -4100 
502- 568 -2501 fax 

Haw Can You Bet More Done Faster? 

B L O C H D E S I G N 
G R o u P. I N C. 

Call 847-446-6500 
Offering complete facility design, specifications, engineering, 
c Dnstruction supervision and planning for stage, penormance 

and auditorium applications. 

550 Frontage Road. Suite 3735. Ncnhtleld. IL 60093 
Websee www. blochdeslgn.corn 

Equipment 
Wanted 
A Telemation TVS/TAS 1000 10X40 
working router frame complete w/ 
Polling & Control card (CE- 1000A). 
Lee -(573) 882 -8888 

SAVE BROKERAGE FEES WITH THIS PRIVATE 

INDIVIDUAL EQUIPMENT LIQUIDATION: 

(2) PANASONIC M-8 AU 650 STUDIO 
EDITORS WITH EXTRAS. (1) AU 500 WITH 

PORTA BRACE, 2 BATTERIES, POWER 
SUPPLY. (1) PANASONIC WV -F250 WITH 

FUJI s12X7.5BRM LENS, 2 BATTERIES, 

BATTERY CHARGER, POWER SUPPLY, CCU, 

TRIPOD PLATE, VIEWFINDER, SHOTGUN 
MICROPHONE, HARD CASE. (1) TAO 

EI) ZER WITH MANUAL, UPGRADE 
DISKS, CABLES. NO REASONABLE OFFER 

REFUSED. E -MAIL AAACHEN @AOLCOM 
TI:IEPHONE: 305-255 -9563 

NETCOM 
STATE OF THE ART ENGINEERING 

FOR AUDIO AND VIDEO 
ENGINEERING DESIGN CAD DRAFTING SERVICES 

CABLE FABRICATION PRE -WIRED PATCH PANEL RAC 
SYSTEM INSTALLATIONS EQUIPMENT SALES 

(201)837 -8424 
FAX Cnh 8374384 

GILMER & ASSOCIATES. INC 

TECHNOLOGY i MANAGEMENT CONSULTANTS 

BRAD GILMER 
2207 RI NGSM1rH 

GA -Hi ,. 
TEL 
ATLANTA 

0, 

Professional Patching Systems 
Audio/ Video/ Data Patchbays/ Patch Cords 

Harnesses, Panels, Cable Asemblles & Accessories 
Leading manufacturer Finest (Duality Superior Service 

Toll Free: (877) 500 -8142 
Fax: (818) 500 -7062 

web Imp,www WO. can Bittree Po an. 3764 Glendale CA 91221.0764 

JOHN H. BATT1SON P.E, 

CONSULTING BROADCAST ENGINEER, 
FCC APPLICATIONS AM, FM, TV, LPTV 

Antenna Design, Proofs, Fieldwork 
2684 State Route 60 RD "1 

Loudonville, OH 44842 
419 -994 -3849 FAX 419 -994 -5419 

Want to become a more convincing 
communicator? Ask about 

Kare Anderson's fun and idea -packed 
"Say It Better Bootcamps" 

(and tapes) for the technologically 
savvy at kareand@aol.com. 

D.L. MARKLEY 
& Associates. Inc. 

CONSULTING ENGINEERS 
2104 West Moss Ave. 
Peona. Illinois 61604 

Phone (309) 673 -7511 FAX (309) 673 -8128 

www.dlmarkley.com 
Member AFCCE 

Services 

Are You Exposed? 
Premium Cable Satellite Space 

Fully Protected 

GE SATCOM (-3 full time DigiCipher -II digital channels 

Fully protected & non -preemptable 

located at 131 W.L. 

E.O.L. 2004 

Uplinking, playback, editing, and duplication services available 

Call Doug Greene at 303- 784 -8809 
or E -Mail at dgreene @jic.com 

JONES 

Circle (200) on Free Into Card 
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For Sale 

For Sale 
GVG -1000 Router 64x64 frame with 32x32 Analog Video and 

Analog Stereo Audio. Four XV control panels, lour dedicated 

control panels. Duel power Supply and 7.0 W95 software. 

Manufactured 6/98. All ports in perfect condition. 

II. BTS- Saturn Router 96x96 frame with 96x96 

Analog Video and Analog Stereo Audio. Twenty XV control 

panels. Duel power supply and latest software. Can be 

configured for Digital and HDTV. All pans in perfect condition. 

Contort Cory Benson 1 517.558 1986 

for death and photos of equipment 

FOR SALE 
(3) Tektronix VM 700T -Video 
Analyzer w /Various options 

pII Test Equipment. Inc. 
Ph: (561)747-3647 Fax: (561 )575 -4635 

Email: PTLTEOaol.com 
http://www.PTLTEST.com 

--,roc, PH: 423-585-5827 
111 FAX: 423. 585 -5831 

SOUND ISOLATION ENCLOSURES 
E -MAIL: whispereICS.COm 

WEB SITE: 
www.whisperroom.com 

116 S. Sugar Hollow Road 
Momstown. Tennessee 37613 

Vocal Booths 
Broadcast Booths 

etc... 

FREE 44p9 Catalog A BOvAudi° Video Applic. : 
R01,67, 700 

OOPAMP -LABS INC113v231 934 -3566 
1077 N Sycamore Av LOS ANGELES CA. 90038 

www.opamplabs.com r- 

l'nique Naps To Interface Audio 
GMZ Electronics 

PC Bourde For Modifications ot Stand Alone Hook Up. 

Four Idea's Work Better with GMZ1: 

Ion enk.Sur blue L 
Ssmi -Pro to Pro Boller I t lie Intercom Cord o 
4851K Phantom Sueelr r-.r- 
49VOa' sel4kr 
Miner Inert-seed Baller _ 
II-A I In 6llut Or 6. Wlbrl 
A4aati.s Cabk EQ. wnuwa pPawAmm 

CNN fKIfY 
Drop by the Web Silt xant.gmacicctnmrc..cum 

Classified advertising 

questions: 
call Brian Huber 
1- 800 -896 -9939 

AcousticsFirst 
Z4: 888-765-2900 

Full product line for sound control 
and noise elimination. 
Web: http: / /www.acousticsfirst.com 

TEST PATTERN SOURCES 
SMPTE Bar 8 12 Char. ID: 

$269.00 
Digital Pattern Generation, Front Panel 

Setup. Comp. and S -Video Out uts 

Toll Free: 888-435-7221 

VHF TRANSMITTER AND ANTENNA 

FOR SALE 
RCA TTU -55 UHF Transmitter, dual RCA TTUE -44 exciter. One ITS exciter, and 
RCA TFU -28 DAS channel 51 pylon antenna. Great for service or parts, still in 
operation at this time. Contact: Richard Large 619 -505 -5150 

Shopping for Equipment . 
Before you pay too much ... check www.digibid.com 

The Internet Auction Marketplace 
Best Deals On the Planet! 

Circle (201) on Free Info Card 
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BROADCAST PRODUCTS U 
at w htat, 

BECK 
z 

W 

z 
o o 

16024 Central Commerce Dr., . 
Austin, TX 78660 

Z 1-888-422-8600 Ñ á FAX: (512) 670 -4390 Z 

.i 

AESIO Digital /Audio Converter Panel 

Provides simple conversion between 110 ohm and 

75 ohm audio signals transformer coupled. INC 

connectors for 75 ohm coaxconnections. Removeable 

terminal block connectors for 110 ohm paired audio 

cable. 32 positions Two rockunits (3.5").$ 1 ,245 

f ;Roo : 
TBC -RMT - TBC Remote Control Unit 
Remote control of up to 3 TB('s. For use with 1V(, 

Panasonic and Sony. Purchased with 1, 2, or 3 

modules. With 3 modules $960 

CLIZIMIZQ ?'Ni 

SCR- 4X8-Serial Machine Control Router - 

Inpmï Output Twelve rear mounted 089-F conned 

tors (four controllers, eight devices). EIA R5 -422 send 

and receive. Controls: Twelve lighted pushbuttons 

'or channel assignment $1,080 rr1<-!T'? 
ILK- 

,. 
II 8_1_1 IL1* 

SCP -10- Serial 422 Patch Panel 10 x 10 

passive non normalling serial data patch panel. 

Two rack units high. Legend strips and I O patch 

cords included $400 

Circle (202) on Free Into Card 

For Sale: DVR20 / 101 ? Serial #11621- in 
excellent operating condition. All manuals 
and cables. Asking $10,500. Call Ron at 
1- 800.998-2267 ext #15 or email to 
ron@rbicom.com. 

Invest Your Advertising 
Dollar Where 

Your Prospects Invest 
Their Time 
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Hel p Wanted 

COMMUNICATION ENGINEER: Supervise 
RF systems for analog and digital trans- 
mitters analog and digital microwave sys- 
tems, ITFS systems and translators and 
repeaters to guarantee proper broadcast 
operation. Responsible for maintenance of 
LAN and WAN as relating to broadcast 
applications. Facilitate repair of technical 
equipment, maintain tower FCC /FAA com- 
pliance and implement on -going tests and 
measurements. Candidates should have 
AAS degree in radio, television or electri- 
c al engineering and five years of VHF and 
UHF television transmitter mgmt experi- 
ence. SBE certification is preferred. Salary 
range 40.60K. Please send 2 copies each 
of resume and references to Margaret 
Feige at KCTS Television, 401 Mercer St. 

Seattle, WA. Attn: Communications Engi- 
r eer. No faxes or phone calls please. 

MAINTENANCE ENGINEER: Tired of 
2nd and 3rd shift? Get out before winter 
teginsagain! Move to one of the most 
attractive cities in the country!!! Audio 
Video Resources in Phoenix, AZ has an 
immediate opening for the right engineer 
with the right attitude. and skill sets for 
tìe repair, maintenance, and integration/ 
installation of broadcast cameras, VTR's 
and related equipment. We are looking 
for 4-5 years experience in a broadcast 
environment with a proven track record 
on Sony, JVC, and Panasonic broadcast 
equipment. Generous salaries and full 
benefit package including 401K. LOE. 
[rug test required. Fax info /resumes 
Attn. J.L. at 602 -274 -7416. 

1 RANSMITTER SUPERVISOR: KMAX TV 
has an immediate opening for a Transmit- 
ter Supervisor. Great place to live and 
work. If you have High Power UHF, Micro- 
wave and Translator experience, this is a 

wonderful opportunity. Please send your 
resume to Personnel JD 9-1; KMAX TV; 500 
Media Place: Sacramento. CA 95815. EOE 

Make your ad 
stand out! 
Try color! 

Call Brian at 800 -896 -9939 

WE PLACE ENGINEERS 
Colorists & Post Prod. Editors 
Employer Paid Fees. 
20 Years personalized & 
confidential service. 
All USA States & Canada ` - 

MAIL & FAX: 

KEYSTONE INT'L., INC. 
Dime Bank . 49 S. Main St.. Pittston, PA 18640 USA 

Phone (570) 655.7143 Fax (570) 654 -5765 
website: keystoneint.com 

We respond to all Employee 8 Employer Inquiries 
Alan Comish l Mark Kelly 

MAINTENANCE ENGINEER: Multi -chan- 
nel broadcast operation seeks qualified 
technician with Associates Degree and 
three to five years experience repairing 
and installing broadcast equipment. Can- 
didate must have a solid electronics back- 
ground with component level repair skills, 
including analog and digital equipment 
and all aspects of ENG maintenance. Can- 
didate must also be skilled in computer 
systems and networks. Panasonic 
DVCPRTO experience a plus. KXAN -TV/ 
LIN Television is an Equal Opportunity 
Employer. Send resume to: Assistant Chief 
Engineer *KXAN -TV * PO Box 490 * Aus- 
tin, TX * 78767 " Fax (512) 482 -0330 

ASSISTANT CHIEF ENGINEER, in So. Cali- 
fornia. Station expanding into DTV seeks 
hands -on broadcast engineer to assist in 
day to day operations. Applicant must be 
able to repair audio and video equipment, 
including VCRs to component level, w/ EE, 

SBE or equiv. We are seeking engineer with 
a minimum 5 years experience with high - 
power transmitters, studio equipment, 
and station automation. Successful candi- 
date will help install, document, and main- 
tain both analog and new digital systems. 
FCC Rules and Computer experience a 

must. Send resume and salary history to 
HR, KDOC -TV, 18021 Cowan, Irvine, Cali- 
fornia 92614. EOE 

TU2f1E2 STUDIOS 
ENGINEERING /MAINTENANCE 

Turner Studios is building a 
world -class digital post /production 

facility and has the following 
positions available: 

MAINTENANCE ENGINEER - STUDIO 
Maintenance exp. in direct support 

of live television production. 
Troubleshooting to component level. 

Min. 5 years exp. 

MAINTENANCE ENGINEER - 
EDITORIAL 

Maintenance in an edit -support rule. 
Troubleshooting to component level. 

Min. 5 years exp. 

MAINTENANCE ENGINEER - 

GRAPHICS/EFFECTS 
Maintenance exp. in graphics - 

related television environments. 
Computer networking exp. a plus. 

Troubleshooting to component level. 

Min. 5 years exp. 

Come be a part of our team 

Kevin B. Shorter 
Vice President of Engineerirg 

Turner Studios 
1050 Techwood Drive NW 

Atlanta, GA 30318 

CHIEF ENGINEER needed for teleinundo 
affil., RF exp. essential, townsend XMTR. 
Must be prepared to lead station through 
digital transition. Send resume to Gen. 
Manager. KFWD -TV, 3000 W. Story rd., Irv- 
ing, TX 75038. An EEOE. 

CALL BRIAN 1 BER AT 
800- 896 -9939 TO PLACE 

YOUR AD IN BROADCAST 
ENGINEERING 

ciNN 
THE WORLD'S NEWS LEADER 

ENGINEERS 
Turner Broadcasting System has career opportunities for ex- 
perienced television engineers. These career positions de- 
mand an extensive background in equipment maintenance, 
digital video and audio, and knowledge of computer systems 
and networks. Please mail or fax your resume and cover 
letter to: 

Jim Brown, Assistant Vice President of Engineering Services 
Turner Broadcasting System, Inc. 

One CNN Center P.O. Box 105366 
Atlanta, GA 30348 -5366 

Fax: 404 -827 -1835 Phone: 404 -827 -1638 
TBS is an equal opportunity employer 
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Help Wanted 

EIC /Uplink & 
Maintenance Engineers 

COME PL4Y WITH OUR TOYS! 

Think you know QVC? Think again. Sure, we're a 

cable shopping channel, but we're also one of 
the largest live TV studios in the world. Picture 
yourself providing engineering support to a 

160,000 sq.ft. all- digital facility, 6 production 
studios, a 150 seat studio theatre, and live 
remote broadcasts (not to mention working on 
Sony 7000 series video switchers, Hitachi 2600 
studio cameras, ADC DV600 series fiber optic 
link with new MCL MX9000 series HPAs, Peak 
Everest graphics system running on multiple SGI 
Onyx 2 computer systems!) Sound fun? 

If you've got Broadcast Engineering experience 
and think you have what it takes to play in our 
league, then contact us today. Forward your 
resume to QVC, Inc., Human Resources - 
AB/BE/ENG, 1200 Wilson Drive at Studio Park, 
West Chester, PA 19380. Fax: (610) 701 -1150. 
We are located just outside of Philadelphia in a 
highly rated suburban area. Visit our website at 
www.qvc.com. Equal Opportunity Employer. 
Drug Free /Smoke Free Work Environment. Pre- 
employment drug screening required. 

TELEVISION MAINTENANCE ENGINEER, 
WPTV CHANNEL 5 (NBC) WEST PALM 
BEACH, FLORIDA. Knowledge of TV 
studio equipment maintenance, 
including routine maintenance and 
repair of DVCPro, MII and 1" video tape 
cameras, DVE's still stores, computer 
graphics, character generator systems, 
switchers, audio, editing systems. RF 
and transmitter experience a plus. 
Knowledge of Windows NT and 
computer networking also helpful. 
Minimum of an Associate EE Degree 
and /or 3-5 years of studio and 
transmitter maintenance experience. 
Digital facilities experience a plus. FCC 
general class license or SBE 
Certification desired. EOE. Deadline: 
Open Salary: Open Application: Cover 
letter, resume and salary requirements 
to David McKinley, Assistant 
Engineering Manager, WPTV Channel 5, 
622 N. Flagler Drive, West Palm Beach, 
FL 33401 FAX: 561 -653 -5657 

TRANSMITTER ENGINEER: Northwest 
Arkansas television station is seeking a 
transmitter engineer. Must be a self - 
motivated individual with experience in 
UHF transmitters. Repair and upkeep on 
all RF and microwave equipment and 
two UHF transmitters about 50 miles 
apart. Send resume to KPOM /KFAA. 
Attention Charles Hoing P.O. Box 4610, 
Fort Smith, Arkansas 72914. EOE 

ir o 35 
TV BROADCAST 

MAINTENANCE ENGINEER 

WOFL is seeking a full -time TV 
Broadcast Maintenance Engineer. 
This position will involve 
installation and maintenance of all 
types of audio, video and 
transmission broadcast equipment. 
High Power UHF transmitter 
maintenance experience required. 
Candidate must have a minimum 
of three years TV broadcast 
maintenance experience, including 
transmission equipment. 
Knowledge of FCC technical 
regulations also required. 
WOFL has a very modern 
transmission system with a 4 year 
old NTSC installation and a DTV 
system currently being installed. 
Send Resume to: 

Personnel Manager 
WOFL -TV 

35 Skyline Drive 
Lake Mary, FL 32746 

WOFL is an EEO Employer. 
Resumes must be received by 11/30/99. 

All Broadcasting Group 
eredlth 

MAINTENANCE ENGINEER' KUVN -TV, 
an Univision O &O, seeks a full time 
Maintenance Engineer in Dallas, TX. 
Candidates must have 2 -5 years experi- 
ence with TV studio broadcast equip- 
ment and the ability to repair all elec- 
tronics to component level. Above av- 
erage computer and technical skills 
needed with some UHF transmitter 
knowledge helpful. EOE 
MATER CONTROL OPERATOR: KUVN- 
TV, an Univision O &O, seeks 2 part time 
Master Control Operator in Dallas, TX. 
Candidates must have some experience 
with TV studio broadcast equipment. 
Must be able to demonstrate meter 
reading ability, waveform /vectorscope 
interpretation, and ability to add and 
subtract time /time codes. Must be will- 
ing to work nights /weekends /on -call 
and have reliable transportation. Com- 
puter skills are a must. Bilingual En- 
glish /Spanish is strongly preferred. EOE 
Reply to: Univision Center, Human Re- 
sources Department, 2323 Bryan Street, 
Dallas, TX 75201 or Fax resume to: (214) 
758 -2338 
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MAINTENANCE ENGINEER: NBC6 
(WCNC -TV), a subsidiary of Belo located 
in Charlotte, NC, is recruiting for a highly 
qualified Maintenance Engineer to spe- 
cialize in computer systems. Position 
available with emphasis on ability to 
maintain computers, computer network 
systems and software including Internet, 
Intranet, Email, LAN, WAN, servers, rout- 
ers, workstations, cabling, etc; provide 
technical support for station web site; 
perform routine computer maintenance 
procedures; diagnose equipment prob- 
lems and perform corrective mainte- 
nance; plan and execute technical 
projects with minimum supervision. Must 
be familiar with Windows NT, Novell, 
Unix, Windows 9x and DOS. At least 2 

years of computer systems experience in 
a broadcast environment with knowledge 
of broadcast systems is required. Studio 
equipment maintenance experience is a 
plus. The position requires strong trouble 
shooting skills and the ability to work in 
a highly time sensitive environment. Ap- 
plicants should possess a 2 -year degree 
in Computer Science or equivalent com- 
puter systems training/experience. MCSE, 
MCP, CNE, CNA, SBE certification and /or 
FCC license is a plus. Qualified applicants 
need to send your resume and salary his- 
tory to: (NO PHONE CALLS, PLEASE) NBC 
6, Human Resources Department, Re 99- 
38, 1001 Wood Ridge Center Drive, Char - 
lotte, NC 28217 EOE /M /F /V /H 

INDIAN RIVER COMMUNITY COLLEGE, 
Fort Pierce, Florida: VIDEO ENGINEER 
(FM Salary range: $26,360 - $33,540 with 
full benefits. Applications will be consid- 
ered until the position is filled. Please con- 
tact (561) 462 -4806 or e -mail 
jrussaki @ircc.cc.Fl.us to request minimum 
qualification requirements, job descrip- 
tion and employment application. For 
more information about Indian River Com- 
munity College, please visit our homepage 
at www.ircc.cc.tl.us. An EEO /ADA/Drug -Free 
Workplace Employer. 

WJTV MAINTENANCE ENGINEER. Candi- 
dates must have formal education equiva- 
lent of AA Degree in electronics, military 
training, or trade school certificate pre- 
ferred. Three years of broadcast mainte- 
nance experience preferred. Must be able 
to troubleshoot broadcast eqpt. To compo- 
nent level in timely matter under deadlines. 
Send resume, salary history, and cover let- 
ter to Human Resources Dept., WJTV Main- 
tenance Eng. WJTV, 1820 T.V. Road, Jack- 
son, MS 39204. WJTV is EOE, M /F. Pre -Emp. 
Drug Test Req. 
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DIRECTOR OF ENGINEERING: WVPT -TV, an 
award- winning PBS station located in the 
beautiful Shenandoah Valley, seeks a Direc- 
tor of Engineering. The ideal candidate will 
manage all aspects of the Engineering and 
Operations departments. Capital planning. 
familiarity with budgets, and strong super - 
v sory skills required. Will oversee WVPT's 
DTV conversion, maintenance, and techni- 
cal operations. Requires excellent commu- 
nications skills, prior management experi- 
ence, working knowledge of analog and digi- 
tal transmitters, microwave, studio, master 
control equipment, linear /non -linear produc- 
tion systems, MAC, PC, UNIX, computer net- 
working systems. Prefer FCC General Class 
license or Senior Engineer SBE certification. 
P ant in very good condition; capital needs 
have been addressed annually as we begin 
oJr migration to DTV. Reply to Executive 
Secretary, WVPT. 298 Port Republic Road, 
Harrisonburg, VA 22801 EOE /AA 

CLARK COUNTY SCHOOL DISTRICT 2832 
East Flamingo Road, Las Vegas, NV 89121, 
FOR DEVELOPMENT OF THE QUALIFIED 
SELECTION POOL AND CURRENT 
CHANNEL 10 VACANCIES. POSITIONS ARE 
LOCATED AT KLVX -TV CHANNEL 10. TV 
ENGINEER II STARTING SALARY $35,266 
- $38,879 + BENEFITS. Submit detailed 
résumé to Madelyn Barnum, 4210 Channel 
10 Drive, Las Vegas, NV 89119 or FAX (702) 
799 -5586. Screening packet will be mailed 
to competitive applicants. KLVX -TV, Chan- 
nel 10, CCSD, Las Vegas, NV Brdcst, ITFS, 
MATV, CATV maint. eng. Fxmpl Essential 
Tasks: We currently have 2 vacancies. 
Position 1 - Assists in the design , evalua- 
tion, inspection and repair of TV distribu- 
tion systems in new schools and rehab 
projects. Position 2 - Installs and repairs 
cameras, VTRs, switchers, routing, editing, 
electronic graphic paint, monitors, and 
related broadcasting systems. QUALS: HS 
grad or equiv (i.e., GED, college, tech /trd 
schl trnscrpt, foreign equiv, etc.); and 
Three (3) yrs. Exp. in repair /maint of tele- 
vision brdcst equipt. will satisfy formal 
educa /Exp. OR, an AS deg. In Elect. Eng. 
OR two (2) yrs formal tech. training/ 
courses in electronics from accredited 
college, school /vocational institution plus, 
one (1) yr. Exp. repair /maint of television 
brdcst eqpt. EOE 

ENGINEER -IN- CHARGE for KU satellite/ 
production truck. Requires 5 years expe- 
rience. Responsibilities include operation 
arid maintenance of vehicle. FCC general 
class license required. Travel required. 
Competitive compensation package with 
excellent benefits. Fax resumes to: Human 
Resources -HRNY 212 -586-0823. 

Command Audio, the world's first audio-on-demand service, delivers hundreds of 
continuously updated local, regional, national and special interest audio programs, 
including audio versions of newspapers, magazines, top TV shows and popular ra- 
dio programs. Subscribers can select from dozens of information and entertainment 
categories, ranging from in -depth news, business and personal finance, to sports, 
traffic, talk shows, and home and living. The award -winning, handheld CA -1000 re- 
ceiver (manufactured by Thomson under the RCA brand) delivers audio programs 
whenever and wherever listeners choose. 

Technical Operations Engineer 
The Operations Director requires additional people to assist with the technical op- 
eration and maintenance of our Production Control Center. This operation consists 
of multiple production and edit studios as well as our transmission systems. The 
Technical Operations Engineers install, maintain, troubleshoot, and repair a variety 
of audio, studio, broadcast and satellite equipment. A minimum of 3 years experi- 
ence with broadcast equipment such as production mixers, consoles, analog and 
digital tape machines, and computer based production editing systems as well as 
knowledge of satellite transmission systems and land -line based digital transmis- 
sion systems is required. 

Network Maintenance Technician 
We require an individual to install, test, and maintain satellite and landline -based 
transmission systems including satellite uplinks, downlinks, VSAT, ISDN, TI and re- 
lated equipment for the installation and wiring of broadcast technical studios, trans- 
mitters, and remote control monitoring systems. We seek an individual with basic 
system -level troubleshooting and repair knowledge and a minimum of 3 years expe- 
rience working with professional test equipment, including spectrum and network 
analyzers, oscilloscopes, etc. Proven ability to plan and schedule projects and ex- 
ecute within budget are also required. 

Command Audio provides generous stock options and a wide range of more conven- 
tional benefits, including heavily- subsidized health and dental insurance and an at- 
tractive, company- matched 401(k) Plan. Benefits for full -time employees also in- 
clude company paid life insurance, plus a generous educational reimbursement pro- 
gram. 

For more information about us, visit our website at www.conunandaudio.cont 

Please send your resume to: Command Audio Corporation 
Attn: Technical Maintenance Recruiting 
101 Redwood Shores Parkway, #100 
Redwood City, CA 94065 

Or fax us at 65 6155. COMMAND AUDIO Or e-mail us at: jobs@commandaudio.com. 

UPLINK ENGINEER: First Call UPLinks 
in Northeastern Ohio seeks qualified 
applicants for operation of SNG /DSNG 
vehicle. Applicants must have minimum 
of 2 years relevant experience, good 
driving record, professional demeanor 
and be willing to relocate if necessary. 
Must be willing to travel and work nights, 
weekends and holidays. Forward resume, 
references and salary requirements via e- 

mail, fax or mail. E -mail to 
JimMassaro @FirstCallUPLinks .core fax to 
(330) 726 -1914 or mail to First Call 
UPLinks, 841 Boardman -Canfield Rd. 
Suite 308 Youngstown, Ohio 44512. NO 
PHONE CALLS PLEASE 

THE VICTORY TELEVISION NETWORK, 
The Christian Voice of Arkansas, seeks an 
Engineer /Operations Manager for our 
full -power UHF station in Jonesboro, AR. 
This station covers all of NE Arkansas, 
and portions of Missouri and Tennessee, 
including Memphis. Successful candidate 
should have solid work track record in 
TV broadcast engineering and transmit- 
ter maintenance. Duties include full main- 
tenance of the main transmitter site and 
associated microwave repeater sites, 
along with other duties as the network 
expands. Send resume to Ron Brown, Di- 
rector of Engineering, The Victory Tele- 
vision Network, 701 Napa Valley Dr.. Little 
Rock, AR, 72211. Fax to (501) 221 -3837 or 
e-mail to ron.brownri .o kvtnrg 
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Help Wanted 

Broadcast Engineers 

STUDIO MAINTENANCE 
ENGINEER- Must be able to per- 
form the following duties: install and 
maintain studio transmission equipment 
including video switchers, audio con- 
soles, DVE, CG, SS cameras and robot- 
ics. Familiarity with automation systems 
and master control environment. Should 
possess a general computer /networking 
systems and master control environ- 
ment. Must be able to work on a rotat- 
ing shift schedule. Position Code SME 
IT ENGINEER- Must be able to 
install and maintain broadcast computer 
based equipment. Applicants should 
have a basic knowledge of video /audio 
systems in a television environment. 
Experience working with Tektronix 
Profiles, Avid Media Composer and HP 
Mediastream systems is essential. Must 
be proficient with PC hardware, server 
and network architecture. Possess 
knowledge of Newsroom computer sys- 
tems and non -linear editing. Expertise in 
various operating systems for MAC and 
PC based platforms. Please include 
salary history/requirements. 
Position Code ITE 

RF MAINTENANCE 
ENGINEER- Must be able to per- 
form the following duties: install and 
maintain RF related equipment in a stu- 
dio, transmitter and remote site environ- 
ment. Must be able to work on 
VHF /UHF solid state transmitters and all 
associated transmitter equipment. 
Ability to align and repair microwave 
TX/RX and all wireless equipment such 
as microphones and IFB. Knowledge of 
FCC rules and regulations. You must 
possess knowledge of analog /digital 
systems and a minimum of five years 
broadcast television experience. 
Applicants must be able to do compo- 
nent level repair and work well under 
pressure. Position Code RFM 

Candidates should have an engineering 
degree or equivalent technical training. 
SBE/FCC certification is a plus. If you 
want to be a part of the exciting transi- 
tion to HDTV in the most exciting city in 
the world, please send your resume and 
cover letter (with position code) to Kurt 
Hanson, WABC -TV, 7 Lincoln Square, 
New York, NY 10023. No telephone 
calls or faxes please. We are an equal 
opportunity employer. 

EXPERIENCED KU TRUCK OPERATOR 
wanted to run and maintain a new truck to be 
based in the Northeast. Opportunity for the 
right person to invest and be a partner. Send 
resume and salary requirements to: Classified 
Ad Coordinator, Broadcast Engineer, Dept. 
795, 9800 Metcalf, Overland Park, KS 66212. 

CAREER OPPORTUNITIES 
Television Engineering 

We are a leader in the design and construction of many of the most prestigious broadcast 
television facilities in the nation. 

The explosion in electronic media and the digital revolution has dramatically impacted our growth 
opportunities. As a result, we are looking for a number of highly -motivated people to help us grow. 

Opportunities exist for Senior Project Managers, Engineers, Technical Sales Support Specialists, 
Computer SystemMetwork Engineers with video experience, Installation Personnel and Supervisors 
for permanent or freelance positions. 

If you have experience in television engineering or a related discipline and would like to Join a dynamic 
company we would like to hear from you. Please send your resume and a letter describing your career 
interest to 

Employment Manager A.F. Associates, Inc. 100 Stonehurst Court Northvale. NJ 07647 

Fax: 201 -784-8637 or email: hr @afassoc.com (no attachments. please) 

No phone calls please. We are an Equal Opportunity Employer 

TELEVISION BROADCAST ENGINEERING/ 
INSTALLATION ENGINEER: In this critical 
role, you will coordinate, perform and main- 
tain the installation of new audio & video 
wiring for broadcast systems and compo- 
nents. The ideal candidate is skilled in diag- 
nosing complex system problems and pro- 
viding rapid, temporary solutions to keep 
broadcast operations functional. Must have 
familiarity with TV and Radio broadcasting 
equipment including cameras, robotics, 
VTRs, digital recording, routing equipment, 
production switchers /mixers, computer con- 
trol & power systems. Must be able to main- 
tain /construct wire and cable assemblies and 
possess a thorough understanding of PC 

hardware & Software. May be required to 
work flexible hours including regular evening 
and /or weekend shifts. Independent, quick 
thinking in high pressure situations is essen- 
tial. Send resume AND cover letter indicat- 
ing salary history and qualifications to: 
Bloomberg L.P., Human Resources Dept. 
Bdcst -Eng, 499 Park Avenue, New York, NY 
10022. Fax: 212 -893 -4040; e-mail: 
careers @bloomberg.com. Qualified candi- 
dates will be contacted. Resumes without 
cover letters will not be considered. No 
Phone Calls Please. EOE M /F /D/V. 

MAINTENANCE TECHNICIAN: Denver's 
WB2, a Tribune Broadcasting station has 
opportunity in Engineering. A minimum of 
5 years relevant broadcast maintenance 
experience, with a valid FCC general class 
license and /or SBE Certification is pre- 
ferred. Ability to troubleshoot electronic/ 
mechanical systems to the component 
level. Must be able to perform well in a 
fast paced environment. A valid driver's 
license is required. Ability to work flex- 
ible hours. www.wb2.com Send resume to 
HR Dept. #MT6I, KWGN -TV PO Box 5222, 
Englewood, CO 80155. EOE. 

VICE PRESIDENT OF ENGINEERING: 
Sunrise Television Corp. is looking for a 

progressive individual to lead our transi- 
tion into the digital world. Candidate 
should be a team oriented, hands on 
broadcast engineer. Applicant should 
send a cover letter and resume to Nancy 
Klein, STC Broadcasting, Inc., 720 2^d Av- 
enue South, St. Petersburg, FL 33701 or e- 
mail to nancy @stc- sunrise.com. Equal op- 
portunity employer. All replies strictly 
confidential. 

MANAGER OF ENGINEERING / CHIEF 1, 

Washington, D.(. -based all news cable station seeks Manager of Engineering. Engineering chief will perform hands -on 

maintenance, and employee supervision and training. Extensive experience with video systems and computer networks is 

desirable. 

COMPUTER ENGINEER 

NEWS(HANNEL 8 seeks engineer to maintain LAN and workstations, perform hardware and software upgrades, and maintain 

computer -based video equipment. Experience with Novell Netware and UNIX LANs is desirable 

To apply, please send over letter and resume to: Director of Human Resources, 

NEWSCHANNEL 8, 7600 D Boston Blvd., Springfield, VA 22153 or fox to 

1103) 912 -5436. No telephone calls EOE. NEWS ÇNANNEL .,..,.h..,-..-.,,«...,4 
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Patently useless 
BY PAUL MCGOLDRICK 

Intellectual property has become 
an industry all of its own this decade 

with an enormous amount of trading 
and licensing to help the whole of tech- 
nology marching ahead. Most compa- 
nies in the electronics industry, and in 
broadcasting in particular, take the 
matter of seeking patents as a most 
serious one, and rightly so. But the days 
of a company - such as we had with an 
earlier version of Ampex - standing 
behind its patents as a sign to the rest of 
the world that the market is impenetra- 
ble to anyone else have gone. Develop- 
ing patents in the company portfolio is 

only the first stage of continually striv- 
ing for engineering developments in 
your field. 

A few years ago, a number of older 
patents became available by being turned 
over to the original assignees, who were 
leaving the original company. Some of 

matter was turned over to the corporate 
legal officers. 

The corporate attorneys studied the 
claims and came to the conclusion that 
there was at least a court case in the 
matter. That meant monies would be 
expended. As their task is to minimize 
the exposure of the company and stock- 
holders, they did what they do best - 
they negotiated. With little effort, the 
patent players now had several hun- 
dreds of thousands of dollars in their 
war chest. Even after the Mercedes cars 
appeared on the scene, there was still 
plenty left over to chase the smaller 
companies. 

A couple of the smaller companies 
simply handed over some tens of thou- 
sands of dollars each, just so the prob- 
lem went away. Most of the others 
would have followed, but there was one 
magnificent, angry hold out. That bat- 

Developing patents in the company portfolio is 

only the first stage of continually striving for 
engineering developments in your field. 

these patents were questionable because 
they did not describe prior art that was 
probably available, and many of the 
claims were absurd in engineering terms, 
something like being awarded a patent 
for electrical resistance. 

The players of the patents (for lack of 
a better term), in what became an indus- 
try tragedy, took their paperwork to a 
couple of the larger companies in our 
industry and claimed breach of the pat- 
ents in various combinations. As is, 
unfortunately, commonly the case in 
these larger companies, they basically 
verified that they were producing prod- 
ucts that - on paper - violated the 
patents. Once that was verified the whole 

tle went on for several years, with the 
patent players finally having to go on 
the defensive when hearings on the pat- 
ents themselves suddenly started to re- 
sult in the removal of claims and doubts 
about originality. During this time I 

remember one engineer -a West Coast 
Emmy winner - showing me a circuit 
board that he had kept in his cupboard, 
pre- dating the patent claims by a couple 
of years, and incorporating virtually all 
of the patent claims that had been filed 
elsewhere. 

Without the courage of what was a 

medium -sized company in our indus- 
try, the patent players would have 
cleaned up; as it was they spent a great 
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amount of the easy pickings they re- 
ceived from the big guys in asserting 
their claims and losing. But the defend- 
ing company's costs were horrendous. 
It would clearly have been easier and 
cheaper to have just caved in. There are 
a lot of companies who didn't pay up, 
and who have good reason to be grate- 
ful to both that company and its U.S. 
president. In the end, this was probably 
one of the factors that cost him his 
position. 

History repeats 
Why the history lesson? It is happen- 

ing again. Another couple of patents 
that are very close to expiration have 
come onto the litigation circuit. The 
claims probably affect 90 percent of the 
manufactured equipment, at least for 
composite video, and maybe compo- 
nent as well. The players are different 
from the last skirmish, but the intent is 

the same - pay up and save your 
attorney fees. Again, it all starts with 
the big companies; if they cave in for 
expediency then the battle will fall on 
the shoulders of smaller companies who 
can far less afford it, and I don't really 
know if there is another golden knight 
out there. 

I am not suggesting that the large 
companies should fight these claims; 
that is an unfair burden on the stock- 
holders, even though they can afford it. 
What I would urge them to do, howev- 
er, is not to cave in with a check. Even 
if you decide that you will eventually 
have to settle, make it eventually rather 
than sooner. Hopefully the patent play- 
ers' cash will disappear before the check 
is cut. 

Paul McGoldrick is an industry consultant 
based on the West Coast. 

Send questions and comments to: 
paul mcgoldrick @intertec.com 
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Unattended 
Networked Monitoring. 
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The Test and Measurement legend continues... 
The Emmy -winning technology in the 

-300 multi - format on- screen monitor is the 
lost cost -effective assurance of quality in the 
dustry today. The 300 Series continuously 

valuates active video and audio and reports, 
real time, any noncompliance. 

eatures include: 
Waveform, Vector, Picture, Audio - 

all on a single XGA display 
601, CAV, Composite (NTSC /PAL) 

Analog, AES /EBU and embedded audio 
(optional) 
Multiple waveforms 
Multiple line selects 

Multiple cursors 
Unattended signal quality 
verification 
Time and date stamp 
Timecode input with display 
User -definable alarms 
Maintains an alarm log 

Auto Frame Capture 
(optional) 
XGA loop and by -pass Based on Emmy -winning 

VTM -200 design 

243 Shoemaker Road, Pottstown, PA 19464 Toll Free: 
Visit us on the Worldwide 

When networked. the VTM -300 Series is 
the perfect solution for unattended signal 
quality monitoring of multiple sites: 

Satellite uplinks /downlinks 
Remote transmitter sites 
Tape -to -tape transfers 
Tape -to -server transfers 
NLE digitizing and rendering 
Network feeds 
Remote feeds 
Studio -to- transmitter link (STL) 

Any television system node that requi-es 
quality analysis of video, audio, and time 
code parameters 

For more information on the VTM -300 
Series call one of our sales engineers at 
1 -800- 800 -5719 or visit our web site at 
www.videotek.com. 

Premium Quality, Intelligent Design, 
Smart Price...That's Videotek. 

= V IDEOTEK rM 
Five ar Warranty 

Elm A Zero Defects Company ISO -9061 Certified 

(800) 800 -5719 (610) 327 -2292 Fax: (610) 327 -9295 
Web: www.videotek.com 
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Easy Integrated HD Solution 
Easy on your Engineers. Easy on your Budget. 

HD Equipment 

Required 

Juno HD Upconverter 

1 

HD Logo Generator 
and Inserter 

HD D/A Converter 

Digibus Frame and 
Control Panel 

Standard Definition 

Upconverted HD 

Min 
4 

Branded HD 

Component analog 
for monitoring 

SID 
On Air Package 

> LEITCH 

for 
Package Savings 

$13o,000 
Call 1 -800- 231 -9673 

Leitch brings you ezHD' " - the easy 
and fast way to transition to HDTV. 
Upconversion, logo insertion and 
monitoring are three indispensable 
components to your successful tran- 
sition. Only one package has it all. 

The ezHD" package begins with 
Leitch's high -quality Juno HDTV 
upconverter, which uses motion - 
adaptive conversion to virtually 
eliminate artifacts. Juno's powerful 
noise reduction further enhances 
signal quality, and its sophisticated 
filters provide aspect ratio conver- 
sion. Auto film detection ensures 
optimum resolution. 

For local branding of your upcon- 
verted signal, ezHD" also includes 
Leitch's HDTV logo generator and 
inserter. You can store multiple 
logos for linear keying with user - 
selectable logo positioning and 
transparency. 

Rounding out ezHD'" is an HDTV 
digital -to- analog converter for mon- 
itoring your signal before ATSC 
encoding. The ezHD" package 
includes a DigiBus frame and con- 
trol panel, which allows you the 
opportunity to further upgrade your 
facility with any of the following 
products: 

HD frame synchronizers 
HD test signal generators 
HD A/D converters 
HD distribution amplifiers 
ATSC STL solutions 

Other Leitch HD products include: 
Master Control Switchers 
Integrator HD16x16 Routers 

www.leitch.com 
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International /Canada +1 1416) 445 -9640, (800) 387 -0233 USA. East +1 1800) 231 -9673. USA. West +1 1888) 843 -7004 Latin Amrre a i 1115) 591- i 1 

Europe +44 ((II 1483-59100(1 Australia +61 (2) 9939.3355 Japan +81 (3) 5423 -3631 Hong Kong +(852) 2776 -0628 Brazil +55 (11) 867 -0218 
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