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How Do You Handle 
DTV Surround Sound 

and TV Stereo 
at the SAME TIME? 

withONE FINGER! 
I/Vhootftono 

Circle (101) on Free Info Card 

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 /salesewheatstone.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, were 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 Info Card 

next level solutions 

WIRELESS 

BROADCAST 

GOVERNMENT 

NETWORK SUPPORT 
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BETACAM ® 

A. 3 HOUR RECORD/PLAYBACK TIME A PLAYS BETACAM SP AND BETACAM SX TAPES 
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BErACAM 021 

SONY 

SWITCHABLE 16:9 /4:3 ASPECT RATIOS . PREREAD & DMC 

Good News; Great Production: 

Just as Sony's Betacam SX' format made 

news in the ENG world, it's also created 

quite a stir in production. Betacam SX 

camcorders and VTRs are rapidly becoming 

the ideal choice for digital production 

and acquisition. And it's easy to see why: 

Besides offering MPEG 4:2:2 digital 

component broadcast quality output and 

recording (from acquisition through linear/ 

nonlinear post production and on -air 

playback), DTV -ready Betacam SX 

camcorders are switchable between 16:9 

and 4:3. Betacam SX VTRs offer all the 

essential professional features like Preread 

editing and Dynamic Motion Control 

(DMC). Betacam SX tapes have a 3 -hour 

record/playback time, and most Betacam SX 

VTRs can even playback Betacam SP" 

format tapes. The transition to Betacam SX 

gear is seamless: the equipment is 

functionally so similar to Betacam SP VTRs 

that operationally it's just as easy to use, 

and with Sony's renowned built-in reliability, 

Betacam SX equipment also boasts a 

three year parts warranty. Whether you're 

migrating to digital by shooting analog and 

editing digitally, or want to convert all at 

once while preserving your archival material, 

Betacam SX systems let you embrace the 

future without abandoning the past. 

1-800-472-SONY ext. SXP 
www.sony.com/professional 

©1999 Sony Eleclroncs Inc ai ngnts reserved Reproducten h wthle a m part wen°. wrten penmssron is p,on,bned. Sony. Betacam S% and Betacam SP are trademarks of Sony. Features and speed cabals subtract to change *than notroe. 
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FOR HD PRODUCTION, 
YOUR CLIENTS WON'T 
SETTLE FOR LESS THAN 
THE BEST, AND NEITHER 
CAN YOU. 
And for no- compromise HD production tools, tki 

AK-HCBBO 

there can only be one source: Panasonic. AV -HS3 100 

Panasonic's Gold Standard solutions include 

the AK -H800 series, truly full- featured studio 

and field production cameras; the industry 

standard AJ- HD2700 multi- format D -5 -HD 

10 bit 4:2:2 tape recorder; AV -H3000 series 

digital compositing switchers, with unique 

integrated 3D digital effects option, and the 

ultimate in ATSC inter -format compatibility, 

the AJ- UFC1800 Universal Format Converter. 

rllll !!!! !!!!! L. ., 

Networks, production houses, and video industry 

leaders have come to rely on Panasonic to 

provide the very best High Definition solutions 

available. So, if your vision includes HD, you 

know that "good enough" simply isn't. In HD, 

there can be only one standard: Gold. 

AJ-HO2700 

Ha inure in orna ion ; titer product cndr £:J 
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FREEZE FRAME 
A look at the technology that shaped this industry. 

Do you remember? 
The backbone of modern 
television was the quad 

tape machine. For the over 
40 crowd. what was the 

equivalent linear writing 
speed of the two -inch quad 

deck? (This is not the head 

velocity nor the linear tape 

speed.) Send your answer 
to brad dick @intertec.com 
or through our website: 
www. bmadcasteng ineering. com 

Selected correct entries 
will receive a BE "digital" t- 

shirt. 
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Wehte the recipe 
for oroaccast success. 

The most complete broadcast enterprise -wide solution is Louth. 

mandate for seamless and scalable automation. k's why were constantly adding to an already comprehensive menu of broadcast 

solutions. Like GMT'," at Global Media Transfer solution that captures the capabilities of video and networking technologies to get 

media exactly where you need it. ,, our DTV Manager;" an innovative tool to effectively manage your DTV needs through the entire 

transmission chain. Visit our website at www.louth.com to see why leading broadcast organ on Louth to be a key ;i: , ,.,'d:: i ,r.i,..': w. . ut f`S one t0 OUT 

Come taste for yourself. Visit . luth , com Louth 
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The end is near 
The end is near. The sky is falling. Television is doomed. Sound familiar? I've heard more reasons why 
TV is damned than I can count. To that mentality I say, "bunk." 

There has never been such an exciting time in television. Digital makes wonderful things possible. We 

have better pictures, higher quality audio, cheaper equipment and more options than ever. Unfortunate- 
ly, the industry's transition to even more improvements has stalled. 

I recently returned from two editorial trips; one on the East Coast and one on the West Coast. I visited 

clients, key industry insiders and readers. I reconfirmed that virtually 100 percent of the companies you 
see in this magazine are excited about the future of digital television. These folks have bet their futures 
on digital by bringing out a complete array of new products. 

Unfortunately, the response from many of you has been to collectively 
sit on your hands. In many areas, broadcast equipment sales for the 

past year have been as flat as the Kansas prairie. Is it because new digital 
solutions aren't available, as was the case two years ago? No, it's 
because many stations are simply refusing to invest in their future. 

I've said before on this page that it's high time we all help lead this 
country towards digital television. If we don't, our children may 
someday ask, "Why don't we still have free, over- the -air television ?" 

Most commercial stations (more than 50 percent) still haven't 
applied for digital CPs, and it's a month past the deadline. Many seem 

to be waiting for that yet- to -be- defined digital "killer application." 
Those people are whistling in the dark, hoping that if they wait long 
enough, someone will hand them a magic digital goose that lays 

golden eggs. Well, that's not going to happen. Either get on with 
business or be put out of business. 

The most important step to take now is to get a digital signal on the 

air. Viewers need to see that digital and HD are there for the watching. Then begin a studio rebuild, 
converting everything (which needn't be done all at once) to digital. Build for the new digital signals 

that are going to develop - including data. 
Finally, stations need to redouble promotion efforts and be visibly promoting DTV at as many public 

events as possible. Every station should become the local information source on digital and HD. You can 

even use articles from Broadcast Engineering on your website to help viewers understand HD and digital. 
Cross -promotion with local electronics stores selling digital sets will generate interest in digital - and your 
station. Support the local set vendors. You need them as much as they need you. 

While it would be easy for me to just offer constructive criticism of you in the trenches, I'm also offering 
some help. This month's issue contains a special report, "The Future of Television," which begins on page 

64. Here, experts from a variety of fields will help you understand the changes coming to our industry. 

You'll learn what key steps can be taken now to protect your future and help you remain profitable. 
Part of the problem is that it's tough to know exactly where we need to be in 10 years. Despite this 

uncertainty, the successful stations in 2010 will be the ones that began the process in 2000. So invest 

now in digital broadcasting - and in your future. If you don't, the end really is near. 

Brad Dick, editor 

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

The imaging Series Of Digital Video & Audio Interfaces 

Expanding Horizons At... 

NBC 

PBS Public Broadcasting Service 

WFLD FOX -32 

WTOG -TV 

WOOD TV 

MTI /The Image Group 

Behaviour Communications Inc. 

Optimus 

Charlex Inc. 

TVA e 

KNTV Inc. 4`. 

European Broadcastifig nion 

\ IMÇMagic Media Coin any . 

C>àfi TF1 
-t 

Fuji Television Netiti (g 

Korean BroadtiAl 

Dekabo Me; iÌ 

Tr'' 
:,v 

16 independent modules in a Symphonie frame 

DoT:. 
Install any video and/or audio module 
in any Symphonie slot 

/0 Total Breadth Of Ra- 
Over 40 video & 0160 interfaces to choose from 

O Benchmarked Performan:, 
Clasen in evaluation after evaluation 

i0 Field Proven 
Over /fifteen thousand units sold 

i0 Easy is 
Advanced management and control 

Expanding Our Product Llhe,,. 

Symphonie Frame' imaging 
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 
Circle (113) on Free Info Card 

Modules 
Digital video /audio 
encoders, decoders, converters, DAs 

Logo Generators 

MUX/DEMUXs 

Frame Synchronizers 

Tel. 514.333.1112 

faz. 514.333,9828 

Stlaurent,(Oc) 

Canada 

NI raridia 
Miranda Technologies inc. 
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So how dry is Mongolia? 
Dear Don Markley: 
We are operating a 5kW solid -state 

Larcan transmitter in the PAL system on 
channel 8 in Ulaanbaatar, Mongolia. 
Our Jampro antenna is about 500 feet 
up and does a good job of covering this 
city of about 650,000 people. We have a 
dehydrator on the heliax feedline, but I 

have always wondered if it is really nec- 
essary. After all, this part of Mongolia is 

very, very dry. A 4kW UHF transmitter 
next door has no such system on its 
feedline. Any comments? 

PAUL SWARTZENDRUBER, GM & CE 
EAGLE TELEVISION, MONGOLIA 

Don Markely replies: 
Good question. I would still pressur- 

ize the lines. If your area is quite dry, it 
will simply extend the time until water 
forms in the lines. Even in the desert, 
some condensation can still form when 
the temperatures change significantly. 

This is my first comment from Mon- 
golia. Just proves that you never know 
who will read the column. 

Truth in advertising 
Dear Brad, 
I'm sorry to hear about the results of 

your picture taking at your family re- 
union. Pictures are an important part 
of our heritage and legacy. I always 

advise people to use a decent "snap- 
shot" camera and get prints of their 
kids and other family events. Photo 
albums and eyeballs will be around a 

long time after VHS, VHS -C, 8mm, 
digital cameras and many other un- 
known belch -fire formats. 

I have family pictures from three gener- 
ations ago. In generations to come will my 

great- great -grandchildren be able to look 
at their ancestors' pictures? Will they find 
a VHS or 8mm cassette in the closet and 
wonder what the hell it is, let alone be able 
to find something to play it? 

False and misleading advertising is a 

normal and accepted practice (not accept- 
able to me, mind you). Just look at our 
own industry. We are bound by truth in 

advertising. For example: we see advertis- 
ing for cars that tells us what a wonderful 
deal we can get for only x dollars a month. 
I've seen very few television sets that can 
reproduce the fine print at the bottom of 
the screen. Even if my own high -end set 

could reproduce it, I'd never be able to 
read it fast enough. Radio is no better. Mr. 

Speed Talker reads a disclaimer at 5000 
words per second at the end of a spot. 
Truth in advertising? I think not. 

I'm truly sorry about your family pic- 
tures. I would cry also. It borders on 
tragedy. You probably missed the one 
point wedding text notice on the label. 
Or, maybe you just thought it was a 

dead ant. 

BURT WEINER 

BURT I. WEINER ASSOCIATES 

BROADCAST TECHNICAL SERVICES 

GLENDALE - Los ANGELES 

Freezeframe winners 
The August Freezeframe question on 

digital tape formats was a hit with more 
entries (and winners) than any other 
question. Here's the latest in the long 
list of those who could name at least 10 

digital tape formats. For the record - 
the contest is over. 
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Brian T. Bees 
University College of the Cariboo 
Kamloops, BC 

Jason Dixson 
Falcon Cable 
Tillamook, OR 

Heather Weaver 
Bay Area Video Coalition 
San Francisco 

Andrew Schultz 
KGTV -10 
San Diego 

Andy Levine 
North Shirley, NY 

Boris Nekrasov 
Moscow 

Boris provided one of the most com- 
plete answers received. Here's a list of 
responses received: 

D -1: Component digital on 3/4 -inch 
D -2: Composite digital on' -inch 
D -3: Composite digital on '/'-inch 
D -5: Component digital on' -inch 
D -6: Uncompressed component digi- 

tal HD on' -inch 
D -7: Component digital on '/4 -inch 

(DVCPRO) 
D -8: Component digital on 1/2-inch 

(Betacam SX) 
D -9: Component digital on 1/2-inch 

(Digital S) 

Digital Betacam: Component digital 
on -/-inch 

DVCAM: Component digital on '/fl- 

inch 
D -5HD: High definition compressed 

to fit on a D -5 tape 
Ampex DCT on 1/2-inch 

D- VHS:Component digital on '/ -inch 
W- VHS:Component HD on '/z -inch 

Send your 
thoughts and 

questions to 

us at: 
WWW.BROADCASTENGINEERING.COM 
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RELA1IONSHJ 
Better customer relations is another 
Canon's SDTV/HDTV lenses lead the way 

Satisfied customers are the 
number one reason why 

Canon Broadcast is the leading 
lens company in the industry. 
It's not necessarily just because 
we're first with more technology. 
It's not simply our time -tested 
reliability. It's probably not our 
world -class service, although 
when you do need service, why 
not the best? It isn't even the 
relationships we form, and the 
modifications we make to support 
our customer's specific 
requirements. While all these 
advantages are pretty impressive, 
customer satisfaction is still the 
reason why more people buy 
Canon lenses. 

Knowing that Canon lenses are 
market leaders because our 
customers are happy makes us 
feel good. But we don't let it go 
to our head. While it's nice to 
know that people appreciate the 
efforts we put into manufacturing 
and service, we're busy working 
so it stays that way. 

Since our long -range plan is to 
keep our present customers 
happy, while attracting new 
ones, we can't afford to sit back 
and congratulate ourselves for 
what we've accomplished to 
date. Of course, we do smile a 
lot on the inside. 

.Maximize Your Camera's Performance. 

For more info: Call 1- 800 -321 -4388 
(In Canada: 905 - 795 -2012) 
http://www.usa.canon.corn Canon 
Circle (114) on Free Info Card 
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News 

DTV Utah on the air 
BY LARRY BLOOMFIELD 

In 1998, eight Salt Lake City broadcast 
stations formed a consortium to build 

a common digital transmitter site for the 
nation's 36th largest television market. 
The first two of the eight stations went 
on air in late October, as DTV Utah 
became an operational reality. 

DTV Utah, under the guidance of 
managing member Greg James, met or 
exceeded every goal originally set for 
the completion of the initial phase of 
the DTV Utah project. Those tasks 
included building a facility to accom- 
modate eight transmitter systems, get- 
ting additional power to the facility and 
constructing a new 330 -foot tower with 
antennas on nearby Farnsworth Peak. 

Farnsworth Peak is located west of Salt 
Lake City at an elevation of 9273 feet 

and is named for native of Utah and 
father of electronically scanned televi- 
sion, Philo T. Farnsworth. 

DTV Utah is a coalition of Salt Lake 
City broadcasters - KBYU, KJZZ, 
KSL, KTVK, KUED, KULC, KUTV 

and KUWB. The eight evenly split the 
expense, approximately $7 million, of 
erecting the tower and building the 
facility to house the respective trans- 
mitter systems. 

those cooperative efforts. Each station 
in the consortium remains independent 
but shares one tower. 

"The big winners are the citizens of 
Utah." James said. "They are going to 

There are viewers in the Salt Lake City area. Salt 

Lake retailer RC Willey reported 29 percent of 

the TV sets it sold in recent months were digital, 

instead of the four percent they expected. 
=IMP 

Greg James, who shepherded the 
project to completion, is both the vice 
president of engineering for KSL -TV 
and managing member of the consor- 
tium. Robert Furlong, KTVX general 
manager, said, "It took a while for 
everyone to see the big picture. Televi- 
sion people are not used to working 
together." DTV Utah is the result of 

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

Video servers come of age 
Formats used by TV stations for on -air play by 2000, by percentag 

lard Disks 

Beta SP 

One -inch 

. VHS/S-VHS 

D gital Betacam 

RAID Disk Arrays/RAM 

Betaxam SX 

Digital S 

DVCPRO 

Video Server 

40 50 60 

SOURCE; SCRI International 
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fall in love with digital television, 
which in my mind is the most signifi- 
cant innovation in television since the 
advent of color TV. I think Mr. Farn- 
sworth would be proud of this technol- 
ogy and how eight highly competitive 
Utah TV stations came together to 
build this great site." 

DTV Utah is a stellar facility in many 
respects and an example of what re- 

sults when competing broadcasters 
cooperate with each other. Despite the 
fact that the broadcasters in Salt Lake 

City are not required to offer digital 
broadcasts until May 1, 2002, they 
proved what cooperative engineering 
efforts can do with proper planning. At 
the center of the new transmitter build- 
ing are KSL -DT, broadcasting with a 

Thomcast transmitter, and KTVX -DT, 
operating with a Harris transmitter. 
Various spaces around the remainder 
of the building's interior mark the loca- 
tions where the remaining six broad- 
casters will locate their digital trans- 
mission equipment. The alliance be- 

tween the eight stations of DTV Utah is 

unusual in the competitive television 
industry but has proven to be econom- 

Send questions and comments to: 
larry_bloomfield @ intertec.corn 
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ANALOG? DIGITAL? HYBRID? 

Whatever 
The Future Holds, 
You' // Be Ready: 

The DPS -470 Serial Digital AV Synchronizer 
First Choice of Broadcasters Worldwide 

IN 
VIDEO: 

SDI Serial Digital 

Composite 
Y/C 

Component 

AUDIO: 
SDI Embedded 

AES /EBU Digital 
Analog Balanced tle for anything less. 

The DPS -47L serial digital component AV 

synchronizer bridges the gap between 

analog and digital facilities. Preferred by 

networks, broadcasters and mobile opera- 

tors around the world. the DPS -470 fea- 

tures 10 bit ITU -R 601 component process- 

ing and adaptive comb filter decoding for 

maximum signal transparency. A built -in 

TBC and digital test pattern generator 

rojnd out the features. The optional DPS 

AS -470 internal audio synchronizer module 

accommodates up to four channels of ana- 

log, digital or embedded SDI audio. 

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

insurance against obsolescence. Don't set- 

tiNMir' 

SIMS 

OUT 
VIDEO: 

SDI Serial Digital 

Composite 
Y/C 

Component 

AUDIO: 
SDI Enoedded 

AES /EBU Digital 
Analog Balanced 

DPS ' 
www.dps.com 
800-775-3314 

Circle (105) on Free Into Card 
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DTV Utah's transmitting facilities on 
Farnsworth Peak near Salt Lake City in- 
clude a 330 -foot tower. Currently, two of the 
eight consortium broadcast stations are 
transmitting a digital signal. 

ically worthwhile for them. 
At a gathering atop Farnsworth Peak 

on Oct. 28, 1999, Utah Gov. Mike 
Leavitt participated in a ribbon -cutting 
ceremony after touring the new facility. 
Having seen the superior quality of 
digital television, the governor com- 
mented, "I now realize that there is a 

reason we've put off buying that new 
television set for our family room." 

Several challenging issues had to be 
dealt with. The window of opportuni- 

ty and logistics to get construction 
equipment, materials, a new tower, 
antennas and other broadcast -related 
equipment up the dirt, switchback 
road was limited to only a few produc- 
tive months. Salt Lake City isn't ex- 
actly noted for its mild winters and 
with Farnsworth Peak some 5000 feet 
above the valley floor, the project 
called for nearly errorless planning 
and flawless execution. 

The new tower shares the mountain- 
top with KSL's older NTSC main and 
back -up tower /antenna systems along 
with other shorter communications 
towers. The new DTV antenna sits 
atop the highest DTV site in the U.S. 

and is designed to withstand wind 
velocities of up to 254 mph and the icy 

conditions of a typical Utah winter. 
The tower will be topped by a Kath- 

rein -Scala antenna system consisting 
of two eight -bay, three -panel -per -bay 
systems mounted inside a 1.6 -meter 
diameter, glass reinforced, self -sup- 
porting plastic radome, which is 72 
feet tall. Each of the two eight -bay 
antennas is capable of handling the 
full power of four transmitters or indi- 
vidually up to 50 percent power of all 
eight transmitters. 

A complementary pair of transmis- 
sion lines and combiners, supplied by 
Dielectric, feeds the antenna system. 
Each of the eight transmitters will feed 
an input port to the combiners, which, 
if required, can provide 100 percent 

backup at 50 percent of full power, in 

an emergency, for all eight broadcast- 
ers. The combiners are constant im- 

pedance devices and are expandable, 
should it be necessary to add addition- 
al partners to the DTV Utah consor- 
tium. An emergency back -up antenna 
port is also provided for and will 
probably be installed next spring. 
Farnsworth Peak is not accessible all 
year round and should a problem 
occur, redundancy through the com- 
biner's switching system will keep 
everyone up and working, with only a 

3db reduction in power, until someone 
can get up there and fix the problem. 

There are viewers in the Salt Lake 
City area. Salt Lake retailer RC Willey 
reported 29 percent of the TV sets it 
sold in recent months were digital, in- 
stead of the four percent they expected. 

About a week after the turn -on date at 
Farnsworth Peak, James said KSL -DT 
received reports that its signal was 
reaching Preston, ID, about 126 miles 
north of Salt Lake City. In some subse- 
quent testing, James reported that they 
had taken a standard, off -the -shelf re- 

ceiver to various points where Farn- 
sworth Peak was totally blocked and 
they got perfectly good reception. 

"I invite any of the flat -earth people 
on the East Coast who are questioning 
the abilities of 8VSB to come on out 
here to Salt Lake City," he said, "and 
see the robustness of our signal and see 

how we do things here. It works." 

IBM develops hybrid 
transistor 

iiteam of IBM researchers has fab- 
ricated the first transistors from 

hybrid organic- inorganic semicon- 
ducting materials with performance 
similar to that of amorphous silicon, 
the material used in the drive circuitry 
of flat -panel displays. 

This new technology raises the pos- 
sibility of inexpensive flexible or 
curved displays on glass, plastic or 
other materials. 

Best described as a hybrid, the mate- 
rials blend the useful electrical proper- 
ties of the inorganic materials used in 

many of today's transistors with organ- 
ic materials. 

IBM developed these hybrid transis- 
tors using a low- temperature solution 

process known as spin coating. IBM 
claims this is the first demonstration of 
an organic- inorganic hybrid material 
in a transistor. These hybrid materials 
may promise the performance of inor- 
ganic semiconductors with the low - 
temperature processing techniques 
common to organic materials. 

The electrical properties of silicon 
make it ideal for use in transistors 
demanding fast switching capabilities. 
However, the difficult manufacturing 
process makes it prohibitively expen- 
sive to use in a large -area application 
like displays. Added to this, inorganic 
semiconductors, like the silicon used in 

today's transistors, require very high 
temperatures to process them, making 
it impossible to deposit them on plastic 
or other heat -sensitive materials. 

Until recently, organic materials that 
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IBM researchers have developed an or- 
ganic- inorganic transistor that could be 
applied to plastics, other materials or 
silicon substrates as shown here. 
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New Rules (all for New Tools 

MediaStream 1600 MediaStream /00 Thunder iThuüder 

interconnect 

Pinnacle Systems introduces the most comprehensive line of Broadcast Video Servers yet! 

Content manipulation high on your list of needs? Thunder excels 

Need mission -critical reliability to support your play -to -air? MediaStream delivers 

Planning to re- purpose content for the Internet? iThunder rocks 

Our wide range of server options result in quality productions, proven reliability, tighter integration and increased 

flexibility. Plus, our world -class support and services organization will keep you on -air. Now you can pick the best 

server for each of your server needs. And because we partner with the best, choose your favorite automation software. 

Affordable. Reliable. Upgradeable. That's Pinnacle Systems ... 

( ( ( ( ( ( ( The Better Way to Broadcast ) ) ) ) ) ) ) 

[all today for complete Product or Demo information on our line of Broadcast Servers: 1(800) 963 -3279 
Or visit our web site at www.pinnaclesys.com/broodcost 
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achieved device performance compa- 
rable to amorphous silicon still required 
the use of vacuum techniques. IBM 
claims the new organic- inorganic ma- 
terials appear to solve both cost and the 
temperature problems. 

The new hybrid materials solidify from 
a liquid at low temperatures to form 
layers of organic and inorganic material 

with the necessary semiconducting prop- 
erties. The low- temperature processing 
could offer the possibility of depositing 
these materials onto plastic substrates 
for flexible device applications. 

To demonstrate this new class of or- 
ganic- inorganic hybrid materials, the 
hybrid materials were spun onto ther- 
mally oxidized silicon substrates. The 

silicon acts as the gate electrode, mod- 
ulating the conductance of the organic - 
inorganic semiconductor, across the 
silicon dioxide layer, which is the gate 
insulator. Metal source and drain elec- 
trodes are deposited to define the tran- 
sistor. The organic- inorganic hybrid 
materials are spin -coated onto these 
substrates. 

Programs build 
viewership with 
websites 
Interactive television, to date, isn't 
exactly what one could call a smash- 

ing success, but it seems to be growing 
in popularity. The sale of such services 
as WebTV and Tivo testify in support 
of this kind of thinking. This might be 
the reasoning behind why some TV 
show producers are looking at the In- 
ternet as a means to help improve on 
their show's draw. 

A good example comes from our na- 
tion's Public Broadcast Service (PBS) 

where you can see inserts, from time - 
to -time, referring viewers to the Inter- 
net and a particular URL, where they 

can expand the scope of their involve- 
ment in the particular programs' sub- 
ject matter. 

It's no secret that the success of com- 
mercial television here in the U.S. hing- 
es on the ability of a station or network 
to deliver viewers to advertisers; the 
more viewers delivered, the more the 
station or network can charge for the 
time. Anything that can enhance this 
draw is worth considering. 

Paramount Digital Entertainment 
(PDE) recently announced it launched 
websites for two of its more popular 
television talk shows, "The Leeza 
Show and "The Montel Williams 
Show." PDE joined with AppNet to 
develop these sites. 

The Leeza and Montel sites include a 

polling section to measure interest in a 

particular on -air segment or issue; 
subscription to newsletters; show -driv- 
en chat rooms; and broadcast infor- 
mation. Irrespective of the show, gath- 
ering this kind of demographic infor- 
mation is nearly instantaneous and is 

an invaluable resource for both pro- 
grammers and the sales department. 
The obvious benefits include the cre- 
ation and enhancement in the direct 
relationship between the show and its 

audience, fans and participants. 
There are also a growing number of 

stations that offer their viewers addi- 
tional information on news stories, with 
the associated URL paced in one of the 
lower corners, increasing the number 
of hits on their news webpage. This 
could be true on days there are a heavy 
number of local interest stories. 

Axon. 
Taking audio 

embedding 
and QXtPc7Cti011 

to new 
heights 

-rxero.: 

Digital and analog audio embedding on 

one card. The Axon AEB -421 aunt, 

embedder card offers you dual benefits 

in two areas! Firstly, you can 

embed either digital audio or 

analog audio with the same 

card. And secondly, you've a 

choice of either 750 coaxial input 

or 1100 balanced imput correctors. 

Naturally, the ADB-124 embedded audio 

extractor card also lets you choose 

digital and analog outputs and has the 

same choice of connector types. With 20 -bit ND 

and DIA conversion on the card, Axon takes audio 

embedding to new levels of quality, convenience and 

efficiency. 
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Now one call gets you the best of both worlds. 

"Technologically savvy, 

quick and nimble in 

custom design." 

"System solutions, 

financial and R &D muscle, 

global player." 

mi. 

i 

Today it takes real speed. flexibility and world -class resources to help VLSI you stay ahead in new SOC development. Now, with VLSI Technology 

on board, one call to Philips Semiconcuctors brings you the solutions to get you 

to market faster Our in -depth ASIC hardware and software expertise urgers your design requirements with 

pinpoint accuracy. Our comprehensive portfolio of critical technology wilding blocks for system solutions enables 

rapid. flexible customization in consumer, telecom. PC and automotve applications. And truly global R &D and 

production resources mean we're equipped to meet even the most demanding development and production 

challenges.To find out more, call us today on I -800 -477 -1500. ext 1925 or visit www.semiconducrors.philips.com 

Philips Semiconductors leads the way in solutions for 
Communication Consumer Automotive . PC'PC peripherals Networking 
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Imagine being able to work 

With Rocket Network- Internet Recording 

Studios artists, producers, and engineers 

can meet and produce professional -quality 

audio online. 

Ai riyhts retir rv,<I L 9u91,1 ^e,99, 194 '999 

Your voice -over talent is in Sydney. Your favorite 

engineer is in New York. You're in London. With 

Rocket Network you can all work together from any 

location as if you were in the same studio, saving you 

valuable time and money. 

Precise control, global reach, and stellar creative 

possiblities- Rocket Network can take your work to a 

whole new level. 
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with anyone, anywhere, anytime. 

Register for a free trial at 

www.rocketnetwork.com ro ekel 
N E T W O R K 

Internet Recording Studios 
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HDTV via the Internet 
WNile many users struggle to get 
33kb /s over the Internet, a group 

of research institutions recently dem- 
onstrated what can be done with a 

little more bandwidth. Sponsored by 
Research TV, and with the participa- 
tion of more than 160 U.S. universi- 
ties, the October Internet2 (12) Confer- 
ence illustrated how a wide band- 
width backbone connection infrastruc- 
ture can allow many new services to 
be delivered for both research and 
consumer applications. 

From a consumer standpoint, the dem- 
onstration produced by the University of 
Washington was certainly the hit of the 

show. ResearchTV teamed with Sony 

for the first -ever demonstration of stream- 

ing HD video over the Internet2. The 
source material was originated at Stan- 

ford University in Palo Alto, CA, and 

transmitted over the 12 backbone to the 
University of Washington in Seattle. 
The October demonstration was trans- 
mitted at two data rates: 40Mb /s MPEG- 
2 DVB -ASI, and Sony HDCAM 143Mb/ 
s embedded in an SDTI transport data 

stream of over 270Mb /s. (See Figure I.) 

Audio 
Mixer 

analog 
audio 

DXC-H10 

SONY 
HDVS Camera HD SDI 

rí 
ana 
HDTV 

SOT! 
270Mbp 

SONY 
HOW -500 

HDCAM VTR 

SONY 
HD A *D 

HDSDI 
1.5Gbps 

DVB-ASI 
40Mbps 

UW 
SDTIAP 

fast 
ethernet 

GI 
HD ENCODER 

fas 
ethernet 

uw 
DVB-ASIAP 

S 
u 

Figure 1. ResearchTV demonstratedthetransmission of HDvideooverand 12 background 
during the October Internet2 Conference at the University of Washington, Seattle. 

Two programs were shown. The first 
was an episode of the 22 -part series 

from "The Secret Adventures of Jules 

Verne" and a special animated wel- 
come skit from NBC's Jay Leno show 
called, "Virtual Jay." The demonstra- 
tion illustrated the capability of 12 to a 

crowd ready to embrace the technology. 
"HDTV over the Internet brings us 

closer to a more perfect transfer of 
visual data," said Amy Philipson, exec- 

utive director of Research TV. "This is 

one of the highest speed applications 
every run over the Internet." 

"With these (demonstrations) we have 

seen the future and we know that with 
more work this quality can be some- 

thing everyone will be able to 
enjoy, "said Michael Wellings, Research 

TV chief engineer at the University of 
Washington. See www.abilene.iu.edu / 
index.cgi for the network map and 
data -traffic information. 
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digibid.co 
GET ON AND GET OFF. 

You WON'T FIND 

ART DECO COCKTAIL 

SHAKERS OR BEANIE 

BABIES ON DIGIBID. 

You WILL FIND THE 

PRO AUDIO, VIDEO, 

MUSICAL GEAR YOU'RE 

AFTER. 

DIGIBID IS THE 

AUCTION ARENA WHERE 
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TO Z- SYSTEMS -AT 
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First Television 
Broadcast 

s 

First Color 
Broadcast 

Video Tape 

Introduced 
First Satellite 
Transmission 

Big Changes 
Create Big 

Opportunities 
"We've used other 

servers. But nothing 

else 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 O. Bury 
Director of Engineering 

and Technology, 
United Pan -Europe 

Communications, N.V. 

SEACHANGE 
INTERNATIONAL 

"We discovered that 

only SeaChange's 

Broadcast MediaClusier 

hit the combination of 

reliability, quality and 

'bang for the buck.' 

Ralph Turk 

Chief Engineer 
KVOA 
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SeaChange Broadcast 
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SeaChange International, Inc 

124 Acton Street 
Maynard, MA USA 01754 

tel. I- 978 -897 -0100 
fax. I- 978 -897 -0132 
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FCC sells spectrum 
The days of the mom -and -pop radio 
and TV stations are rapidly fading 

into history. Only those large corpo- 
rations with the deepest pockets can 

afford to compete in the auctions for 
the broadcast spectrum. With the re- 

cent announcement of new duopoly 
rules, the spread of ownership is bound 
to narrow greatly with only a few able 
to afford the price of admission. 
Mid -October saw 118 construction 

permits (CP) sold in the FCC's first 
broadcast spectrum auction to 91 win- 
ning bidders. This event was a special 
closed event in which only certain 
prior applicants could participate. The 
U.S. Treasury is $57,820,350 richer 
as the result of this round with an 

average of nearly half a million dol- 
lars per CP. 

Winstar Broadcasting cast the high- 
est bid at $8,752,000 for a CP in 
Virginia Beach, VA. Winstar also 
picked up a CP for Butte, MT for the 

bid of $160,000. 
Television wasn't the only thing up 

for bid. Radio CPs were also part of the 

action with Arizona Lotus Corporation 
casting the highest bid of $5,055,000 for 
a new FM in Oro Valley, Arizona near 

Tucson. MAS Communications picked 
up a CP for the bargain bid of $10,400 
in Belle Fourche, SD. 

For more information see: 

www.fcc.gov /wtb /auctions /auc25/ 
da992153.pdf. 

Feedback 
from readers 

eaders cited Ray Dolby, David 
Sarnoff and Ted Turner as the 

most influential figures in televi- 
sion and noted new developments in 
technology would focus on display 
devices 

Approximately 36 engineers were 
asked to respond to a series of seven 

questions ranging from determining 
the industry's most notable luminaries 
to the most impressive developments 
to the future of the industry. 

Readers were asked to name the 
single greatest technological achieve- 
ment in television. Some of the an- 
swers included the digital time -base 

corrector, compression technology, the 
videotape machine, color, scanning 
technology, global satellite links, the 
CCD, virtual studios and, the most 
common response, color. 

Readers were also asked, in hind- 
sight, what changes might have been 

made to television. Among the re- 
sponses were: improved scan technol- 
ogy, developing a worldwide televi- 
sion standard, pushing for a digital 
broadcast standard for SDTV in the 

1980s, the abandonment of interlaced 
signals and making FM the modula- 
tion standard for television. 

Individuals and teams who respon- 
dents cited as having the greatest im- 
pact on the industry included Philo T. 

Farnsworth, David Sarnoff, Ted Turn- 
er, Ray Dolby and Joe Flattery. 

Future developments will offer the 
promise of advanced display technol- 
ogy, most respondents noted. New 
products that are likely to appear in 

the future include large high- resolu- 
tion flat screen displays, micro -dis- 
play devices, solid -state displays and 
a universal recording format. 

KIflGIf1EDIR 
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 r,ductn 

APPenclosure acts 

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 

Broadcast storage solutions. 
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Customer Sérvice 
begins early and stays late 

at Winsted. 

Winsted Video Console customers 
get something extra for their money. 

When video professionals are asked what 
produces brand loyalty, they say it's the way you 
are treated that really makes the difference. 

Users consistently rank Winsted Number One 
in customer service, and we work 
hard to earn that reputation before, 
during, and after each sale. 

Before the sale even begins we 
provide the largest selection of 
consoles in the industry, and 
they're all colorfully illustrated in 
an informative free catalog. 
Design help from Winsted engineers 
is also free and it's available at any 
time. Winsted's nationwide dealer 
network has a computer program 
that provides drawings, pricing, 
and a detailed parts list in just minutes. 

Once you've purchased a Winsted console, 
in -stock products are packed carefully then 
shipped promptly within 24 hours. Shipping 
costs are kept low because products are 

shipped knocked down, but we'll 
assemble the modules for free if 
you choose. Most importantly, 
our products are UL listed for 
quality assurance and our warranty 
is second to none. 

Winsted ranks Number One in 
customer service now, but we 
get up early and we stay late to 
keep it that way. 

For more information visit our 
Web Site at: www.winsted.com or 

for your free consultation with a Winsted design 
engineer call: 800 -447 -2257 or 612 -944 -9050. 

To order a free catalog today, call: 
800 - 559 -6691 

Model K8564 
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Old CPs given new life 
BY HARRY MARTIN 

he Commission added an addi- 
tional year to the construction pe- 

riod of permits outstanding as of Feb. 
16, 1999, allowing additional time 
for construction of stations that had 
less than a year left under construc- 
tion permits when the FCC changed 
the standard from 18 months to three 
years. 

A number of parties filed petitions 
seeking reconsideration of the FCC's 
decision to apply the new three -year 
construction period to old construc- 
tion permits. Some parties argued that 
the application of the new rule to such 
permits was either impermissibly ret- 
roactive or that insufficient notice was 
provided. 

The Commission rejected both of 
these arguments in the reconsidera- 
tion order. Nevertheless, the FCC 
will provide relief to permittees who 
held a valid initial authorization or 
extension as of Feb. 16, 1999, the 
effective date of the initial streamlin- 
ing order. For these permittees, the 
authorizations will now be automat- 
ically forfeit either one year from the 
effective date of the reconsideration 
order or on the existing expiration 
date, whichever is later. The Com- 
mission also stated that, in appro- 
priate circumstances, its tolling pro- 
visions could be applied to the one - 
year extension period. 

Tolling 
In the initial streamlining order, 

the Commission determined that it 

Dateline 
Biennial ownership reports 

are due on or before Feb. 1 

for television stations in the 
following states: Arkansas, 
Kansas, Louisiana, Mississippi, 
Nebraska, New Jersey, New 
York and Oklahoma. 
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would no longer extend construc- 
tion periods but that it would allow 
for tolling in the event of (1) pending 
judicial review of a zoning decision, 
(2) problems in meeting a Commis- 
sion- imposed condition, (3) "acts of 
God," such as natural disasters, or 
(4) judicial or administrative review 
of the grant of the permit. 

Lotteries to decide duopoly conflicts 
Six days before the Nov. 16 effective 

date of the FCC's new TV duopoly and 
TV /radio cross ownership rules, the 
FCC issued an order intended to re- 
solve conflicts among applicants who 
find that their proposals to buy addi- 
tional stations in their markets are 

mutually exclusive with other such pro- 
posals. 

The new rules permit common own- 
ership of two television stations with- 
in the same DMA if eight full -power 
television stations (eight independent 
"voices ") will remain post- merger and 
one of the stations is not among the 
top -four ranked stations in the mar- 
ket based on audience share. 

The new TV /radio cross ownership 
rule similarly permits a party to own 
two television stations (if permitted 
under the eight voice test) and up to 
six radio stations in the same market 
if at least 20 independent voices (ra- 
dio, TV, newspapers and cable) 
would remain post- merger. Where 
10 -19 independent voices exist, own- 
ership of two TV and four radio 
stations is permitted. Mutual exclu- 
sivity would occur if two or more 
broadcasters in the same market si- 
multaneously propose combinations 
that together reduce the number of 
voices below these thresholds. 

The Commission is planning to use 

lotteries to resolve these types of 
conflicts. Thus, a lottery would be 

used where, for instance, two televi- 
sion station owners in a nine -station 
market filed applications to acquire 
an additional television station on 
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the Nov. 16 effective date of the new 
rules. Before determining how many 
voices exist in a market for purposes 
of applying the new TV duopoly and 
TV /radio cross ownership rules, the 
Commission will consider the fol- 
lowing categories of stations as a 

single voice: (a) duopoly proposals 
eligible on the basis of the rule waiv- 
ers available for failing, failed or 
unbuilt stations; (b) applications pro- 
posing the combination of a single 
radio and a single television station, 
which are permitted without regard 
to the number of remaining voices 
and (c) radio -only combinations that 
do not invoke the new radio /TV 
cross- ownership rule. 

All pending or granted applications 
as of the date a new duopoly filing is 

made will be considered a single voice 
for purposes of assessing the voice 
count applicable to the new applica- 
tion. Applications which are not de- 

pendent upon a voice count and which 
are filed on the same day as a duopoly 
proposal that is dependent upon a voice 
count would have priority over a voice - 
count application. 

With respect to TV LMAs, those ex- 
isting before the Aug. 5 adoption date 
of the new rules will be considered to 
have constituted a single voice prior to 
the Nov. 16 effective date of the rules. 
As with other duopoly proposals, how- 
ever, a proposal by an LMA operator 
to purchase a station subject to an 

LMA could become mutually exclu- 
sive with an application filed on the 
same day which is not dependent upon 
a voice count but which, if granted, 
would reduce the number of voices in 

the market to a number below the 

threshold for the proposed TV /LMA 
combination. 

Harry C. Martin is an attorney with Fletcher, 
Heald er Hildreth, PLC, Arlington, 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 its 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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Call us at 
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Ex i ert's Corner Vendor Views 

Interactive TV: Killer app or technical curiosity? 
JERRY WHITAKER, BE CONFERENCE COORDINATOR 

One of the great strengths of the 
ATSC DTV standard is its consid- 

erable flexibility. The options for mov- 
ing pictures, sounds and data are great, 
and seem to be increasing with each 
standards meeting as system planners 
fill -in the specifics of the ATSC frame- 
work. Clearly, one of the most exciting 
capabilities of the DTV system is its 
ability to move data - lots of it - in 
addition to top -quality video and audio. 

The technical sessions and exhibit 
floors at IBC were abuzz with talk of 
what interactive television could do - 
and indeed was doing - for broadcast- 

ers. As with any new concept for pro- 
viding a public service, marketing is an 
integral element. It is no secret that the 
consumer electronics business is lit- 
tered with great technology ideas that 
nobody wanted. Could interactive TV 
become the next "quad ?" After hear- 
ing about the new services interactive 
TV can provide it is easy to get caught 
up in the excitement of the technology 
and lose track of what Ma and Pa 
consumer might really want and use. 

This issue will - for better or worse - shape the business plans of stations 
across the country as the DTV rollout 

progresses and broadcasters look for 
ways to generate new revenue streams 
from their new data streams. The out- 
come of these efforts will, to a large 
extent, dictate whether broadcasters 
remain focused on conveying sounds 
and pictures to consumers or expand 
into the realm of data services. 

This month, we present two very dif- 
ferent views on interactive TV, one from 
Paul Mitchell from Microsoft, and the 
other from Marvin Born from WBNS- 
AM/FM/TV in Columbus, OH. 

Send questions and comments to: 

jerry_whitaker0 intertec.com 

VENDORI 

I nteractive tele- 
vision has been 

an unrealized 
dream for de- 
cades. Billions of 
dollars have been 
spent on high - 
profile, but prof- 
itless, experi- 
ments. So, what's 
different now? 

Paul Mitchell, With the digital 
television evolu- 
tion, we are see- 

ing real convergence between the worlds 
of computing and television. PCs are 
becoming capable television receivers, 
and will, in fact, be the first economi- 
cal, true digital television receivers, due 
in large part to the economies of scale 
in the PC industry. 

The television industry has the oppor- 
tunity to make a critical choice between 
remaining only video and audio (albeit 
with higher- quality pictures and sound), 
or getting into the business of data 
delivery, in which video and audio are 
just one form of the data. 

In Internet portals like yahoo.com, 
snap.com (NBC/GE), go.com (Disney) 
and the rise of America Online and new 
companies like broadcast.com (ac- 

Microsoft 

quired by Yahoo), we are seeing the rise 
of an entirely new kind media distribu- 
tion system. With this trend comes the 
beginning of the democratization of 
content choice, where the viewers can 
select what they want, and largely when 
they want it. 

Communications companies are rap- 
idly investing in infrastructure in order 
to provide high- bandwidth connections 
to the Internet to consumers. While the 
number of "viewers" on the Internet is 

still small when compared with televi- 
sion, it is already clear that Internet 
usage is increasingly taking viewers 
away from television and threatening 
what has been the traditional broad- 
cast business. 

Fourteen leading companies in televi- 
sion content and distribution, software 
platforms, and consumer electronics 
cooperated to form the Advanced Tele- 
vision Enhancement Forum nearly two 
years ago. That effort, now supported 
by nearly 90 companies from around 
the world, has created a specification 
for Interactive television that leverages 
internet standards, and the investments 
that content owners are already mak- 
ing in interactive applications. 

These trends provide a new opportu- 
nity for broadcasters to leverage these 
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digital technology and Internet content 
investments together, thereby deliver- 
ing a new content experience. 

Consumer interest in interactivity 
Clearly, the growth of the Internet 

itself is ample indication of consumer 
interest in interactivity of some form. 
At the last CES show, CEMA conduct- 
ed several focus groups on DTV. The 
following examples were shown to the 
participants: 

A BMW car commercial with down- 
loaded specs that were printed out on 
demand. 

A local used car dealer advertise- 
ment in 4:3 with a free oil change 
coupon. 

A baseball game with a player statis- 
tics option. 

PBS' Bill Nye "The Science Guy" 
presenting a DTV tutorial with a class- 
room of the future where students could 
watch DTV programs on classroom PCs 

and download associated materials. 
Real -time polling: An evening news 

program with a story about tenants 
who became homeless because of a 
fire caused by poor safety prepara- 
tions by their landlord. Viewers were 
asked in a real -time poll whether laws 
surrounding landlord responsibilities 
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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. 
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II 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 wlumpcl, 
look at the Abekas 6000. 
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should be tightened. 
The focus group report showed that 

only 25 percent of the participants 
would buy DTV for picture and sound 
alone, while 75 percent would buy it 
for picture, sound and interactivity. 

According to the report, "Consumers 
expect TV commercials to provide 
greater value. After viewing the dem- 
onstrations of digital TV showcasing 
the potential applications for commer- 
cials, such as printing out coupons, 

focus group members suggested addi- 
tional ideas such printing cooking di- 
rections, saving contact numbers or 
information about products, or access- 

ing additional product information on- 
demand. The majority of consumers 
felt they would benefit from the new 
capabilities. Consumers were extreme- 
ly interested in the potential interactive 
capabilities of DTV" 

Broadcasters have the opportunity to 
leverage the migration to digital tech- 

nologies for the creation of new busi- 
ness opportunities by using bandwidth 
for new services in addition to video. 
The trends in the industry and the 
availability of a standards -based ap- 

proach to creating content that lever- 

ages investments already being made 

will turn the dreams of past decades 

into the new decade's reality. 

Paul Mitchell is senior group manager, Inter- 
active Television, Microsoft Corp. 

EXPERTI 
Marvin Born, 
W BNS- AM /FM/TV 

I nteractive TV - 
now that term 

brings back memo- 
ries. I remember a 

company's booth at 
an early '80s NAB that had slot ma- 

chines that didn't need any money. They 
didn't pay back anything either. In retro- 
spect, that should have been a clue. The 
company was called TV Answer and 
their "answer" was interactive TV. As I 

recall, the idea in a broad stroke was as 

follows: the viewer is watching TV and 
sees a pizza commercial. He has instant 
hunger pains, picks up his remote and 
click -within 30 minutes the pizza ar- 
rives, minus anchovies. This was to be 

the "killer app" for television, much like 
Lotus 123 for the computer industry 
and cell phones for the communications 
industry in the same era. 

During this time period, the FCC was 
lobbied to allocate a block of frequen- 
cies for interactive television. A set of 
specifications was drawn, the frequen- 
cy, bandwidth, baud rate, and other 
parameters set, and after many years the 
FCC allocated spectrum in the 218MHz 
to 219MHz range in two bands: A and 
B, very similar to the cell phone plan for 
competing wireline and non -wireline 
companies. This got the immediate at- 
tention of the TV broadcast industry, 
which opposed this spectrum plan be- 

cause it was adjacent to channel 13 and 
could interfere with that channel. The 
new service was bi- directional with a 

set -top box that contained a 218MHz 
transmitter that talked to a base station, 
which, in turn, would answer and down- 
load the requested data. Initial experi- 
mentation showed some interference, 
especially to older sets in the area. Sig- 

nificant restrictions were placed on the 
service. Initially, the set -top box power 
was limited to 100mW with a very short 
transmitter duty cycle, just a few sec- 

onds per hour. No mobile service was 

allowed at all. The base stations were 

limited to 20W and were height restrict- 
ed via their license to maintain a given 
market area. 

The FCC named the service IVDS, 
Interactive Video and Data Service, and 
auctioned the frequencies. Many were 
sold to investors; two even went to 
broadcasters. Prices were typically $1.5 
million per band for middle- market siz- 

es. The initial crowd seemed to be cur- 

top boxes. But it could not compete with 
the Internet and the experiment died. 

The pizza idea was good. The interac- 
tive remote had a credit card reader built 
in the handle, so once you ordered the 

pizza you could pay for it via your credit 
card. When a car commercial ran, there 
was an interconnection between the TV 
station and the IVDS, so the viewer/ 
subscriber could just click on "addition- 
al information" and the viewer's ad- 
dress and request would be sent the to 

There was no "pent -up need," no ready market 

and no equipment - in other words, a business 

with no customers. 

rent (at that time) cell phone licensees. 

However, unlike the phones and com- 
puters, there was no "pent -up need," no 
ready market and no equipment - in 
other words, a business with no custom- 
ers. Not only did the new licensees of 
interactive services have to build the 
business, they had to build "a need in the 
market" as well as the infrastructure. 

The killer app is DOA 

Some of the investors were surprised 
that no one knocked down their doors 
with checks wanting to use their fre- 
quencies. Many failed to pay the FCC 

the auction fees and were placed in 
default. Others elected to pay the fee 

over time. There were meetings and 
more meetings, but now the killer app 
had a problem that turned out to be the 

killer itself. When the IVDS service was 

conceived, it was the early 1980s and a 

300 baud was high tech, with 1200 - 
baud modems still on the horizon. It was 

subscriber limited with ASCII text only. 
Some companies did some experiment- 
ing with the system; one group put a 

working system on the air with 50 set- 
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car dealer. One company had an idea of 
a video catalog to "point and click" 
orders. A good idea, but it doesn't work 
too well without graphics. 

Fast -forward to 2000 

These were all great, maybe even killer 
apps, but their time had not yet come; 
frankly it probably has yet to arrive. 
Maybe the data channel in the DTV 
bitstream will hold the key to bringing 
these services to the consumer. The 
throughput of the dynamic data channel 
can handle thousands of subscribers. 
Now, if we can just get the channel 13 

interference problems solved, maybe the 

set- top box as a back channel can make 

a comeback ... but I think "Road Run- 
ner" type services will eat its lunch. 

On the subject of interactive TV, I am 

reminded of the saying "Those who fail 
to understand history are doomed to 
repeat it." 

Marvin Born is vice president at WBNS -AM/ 
FM/TV in Columbus, OH. 
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When choosing a High Definition studio 

lens, there are three things to consider ... 
Quality, Performance and Price. 

Fujinon's HA26x6.7 ESM DIGI POWER LENS 

meets and even exceeds these demanding 

requirements. That's why the HA26 has been 

purchased by the networks and major TV 

stations and was the lens of choice for the first HD 

news broadcast on KOMO -TV, Seatle, WA. 

The HA26x6.7 ESM combines 6.7mm wide angle 

and 175mm telephoto capabilities in a single lens and 

outperforms all other lenses in its class. 

With today's demand for technological advancements, Fujinon remains dedicated to 
delivering the most powerful and versatile lenses available. Smooth responsiveness, crystal clear 

quality and truly affordable pricing make the Fujinon HA26x6.7 ESM the clear choice for HDTV. 

FUJINON 
Broadcast & Communications Products Division FOCUSED ON THE FUTURE 
FUJINON INC. 10 Ho Pant Dr.. Wayne NJ 07470.7434 19731 633-5600 
FUJI PHOTO OPTICAL CO_ LTD..-320 tJeaae On, a C 1y. SaWaara 330 Japan 
Pnnne f46 -562 -2152 FAX 048-": 
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Compression concepts, part 2 

BY MICHAEL ROBIN 

Last month, we covered the basics 
of how video signals are assembled, 

as well as how we perceive the images 
produced by those signals. This month's 
article explores how the amount of data 
used to transmit images can be reduced 
through compression. 

Data reduction 
Data rate reduction can be achieved 

through a combination of tools. For the 
most part, the goal is achieving bit -rate 
reduction of the original signal to a 

minimum value without causing unac- 
ceptable degradation of the picture qual- 
ity level. Picture quality level can vary, 
and is chosen based on the intended 
application. A higher quality level is 

required for contribution signals (un- 
dergoing further processing in a studio) 
than for emission signals (direct -to- 
home broadcasts). 

There are two complementary data 
reduction techniques used, namely bit - 
rate reduction and compression. Bit- 

rate reduction reduces the data rate by 

discarding superfluous or impercepti- 
ble information. Compression uses sta- 
tistical and higher -order mathematical 
means to remove redundant informa- 
tion. Over the years, many lossless 

it allows the recovery of the original 
signal after decompression. Lossless 
data rate reduction is a fully revers- 
ible process, however, only modest 
compression ratios (typically <3:1) 
are achievable. Lossless techniques 

Analog compression schemes have been with 

us since the beginning of the storage and 

transmission of video and audio signals. 

and lossy reduction techniques have 
been developed. Figure 1 summarizes 
the data reduction techniques that are 
combined to generate JPEG and MPEG 
signals. Taken separately, none of these 
techniques generate significant data re- 
duction. However, the right combina- 
tion of several techniques can provide 
a very efficient data reduction system. 

Data rate reduction is lossless when 

FRAME GRAB L 
A look at tomorrow's technology. ÷" 

'Set-Top Box Market to Increase 
Worldwide installed base of digital set -top boxes 

.. 
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Year 

2002 2003 2004 
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commonly used include: 
Blanking removal: Non -essential 

data in the horizontal and vertical 
blanking interval are removed with- 
out affecting the picture. The bit stream 
is reduced to the active (essential) 
picture area content. 

Discrete Cosine Transform (DCT): 
The forward (in the encoder) and in- 
verse (in the decoder) DCT process is 

totally transparent if the transformed 
frequency coefficients have a word 
length of 13 to 14 bits for input signals 
with eight -bit word samples. With 11 

bits or less, the DCT process becomes 
lossy. 

Variable Length Coding (VLC): 
Also called Huffman coding and en- 
tropy coding, takes into consideration 
the probability of identical amplitude 
values in a picture and assigns short 
code words to values with a high 
probability of occurrence and long 
code words to others. A historical 
VLC method, predating Huffman by a 

long stretch, is Morse code. Morse 
code assigns short codes to the most 
frequently used letters of the alphabet 
(E =dot and T =dash) and longer codes 
to less frequently used letters. 

Run Length Coding (RLC): Gener- 
ates special codes to indicate the start 
and the end of a string of repeated 
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INTRODUCING THE 

011111e011 VIDEO AREA NETWORK. 

ONCE AGAIN, YOU'LL GO 

PLACES YOU NEVER THOUGHT POSSIBLE. 

Snutllewortn Museum 

Amazingly, a single notion created 

possibilities that were previously 

unimaginable. The Omneon VIDEO AREA 

NETWORK is destined to do the same for 

the evolving television industry. Reaching 

far beyond the content production and 

distribution capabilities of existing systems, 

the Omneon VIDEO AREA NETWORK 

supports a wide range of digital services 

from television to the Internet. In fact, 

the Omneon VIDEO AREA NETWORK is the 

only system offering it all -- integrated 

networking and storage, scalable 

architecture, data -type independence. 

Get ready to explore new possibilities. 

www.Omneon. corn 

NdeoNetworks. Inc 471999 All nglrts reserved 
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Figure 1. Summary of the various lossless 
for signal compression. 

values. Only non -zero values are en- 
coded along with the number (run) of 
zero sample values along the scan line. 

Data rate reduction is lossy when 
information is lost and the original 
image can only be approximately re- 

constructed. Lossy data 
rate reduction combines 
several data reduction 
techniques to achieve 
considerably higher 
compression ratios (from 
3:1 to 100:1) and is an 
irreversible process. The 
picture is degraded as a 

result of data rounding 
or discarding within a frame or be- 
tween frames. Among the lossy tech- 
niques are: 

Subsampling: A very effective meth- 
od of lossy data reduction, subsam- 
pling is generally applied to chromi- 
nance signals resulting in sampling 
schemes such as 4:2:2, 4:1:1 and 4:2:0. 
A special video conferencing subsam- 
pling scheme, called common source 
intermediate format (CSIF), subsam- 

and lossy data reduction techniques used 

that transmits the sample -to- sample 
difference rather than the full sample 
value. 

Requantization: A process of reas- 
signing the available number of bits 
per sample in a manner that increases 

The right combination of several 

compression techniques can pro 

very efficient data reduction sys 

pies luminance as 
well as chromi- 
nance and is 
claimed to have a 

resolution similar to 
that of a VHS re- 
corder. Table 1 

shows examples of 
several bit -rate re- 
duction approach- 
es and the resulting 
total bit rate. 

Differential 
Pulse Code Modu- 
lation (DPCM): 
This is a predictive 
encoding scheme 
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the quantizing noise of imperceptible 
(to the HVS) picture details. In addi- 
tion, the hit rate is controlled to avoid 
digital buffer overload. 

Compression ratio 
The performance of different com- 

pression schemes is judged by com- 
paring the respective compression ra- 
tios. The comparison is valid only if 

the picture format is identical. A mean- 

ingful comparison involves the defini- 
tion of the picture format (number of 
lines per image, number of pixels per 
line and number of frames per sec- 
ond), the sampling structure used (4:2:2, 
4:1:1 and 4:2:0) and the sample reso- 
lution (eight or 10 bits per sample). 

Once the picture format has been de- 
fined, the total bit rate of the original 
image (before data reduction and com- 
pression) can be calculated. The total 
video bit rate (TVBR) is calculated as 
follows: 

TVBR (Mb/s) TrxTi.xFvxn 
where: 
Tr = Total number of pixels per line 

= 1716 for the 4:2:2 format 
TI = Total number of lines per frame 

= 525 lines 
F = Number of frames per second = 

29.97 frames per second 
n = Number of bits per digital sam- 

ple = 10 

TVBR = 1716p x 5251 x 

29.97fps x ]Obits = 

270Mb /s. 
The essential hit rate is 

obtained by eliminating 
all unused samples in the 
horizontal and vertical 
blanking interval. A com- 
plicating factor is due to 

the varying numbers of vertical inter- 
val lines transmitted by the system. 
Variations are mostly encountered in 

the VTR formats. 
The essential bit rate (EBR) is calcu- 

lated as follows: 
EBR (Mb /s)= APXAixFvxn 

where: 
Ar = Number of active pixels per line 

= 1440 for the 4:2:2 format 
AI = Number of active lines per 

vide a 

tem. 

FORMAT Y BIT-RATE Cb/Cr BIT-RATE TOTAL BIT-RATE 

4:2:2 @ 10 BITS 858p x 5251 x 29.97fps x 10bits 
-. 135 Mb/s 

429p x 5251 x 29.97fps x 10bits 
% 67.5 Mb/s 

270.00 Mb/s 

BLANKING 
REMOVED 

720p x 4801 x 29.97fps x 10bits 
-, 103.58 Mb/s 

360p x 4801 x 29.97fps x 10bits 
-, 51.8 Mb/s 

207.18 Mb/s 

4:2:2 @ 8 BITS 720p x 4801 x 29.97fps x 8bits 
- 82.86 Mb/s 

360p x 4801 x 29.97fps x 8bits 
-. 41.43 Mb/s 

165.72 Mb/s 

4:1:1 @ 8 BITS 720p x 4801 x 29.97fps x 8bits 
a. 82.86 Mb/s 

180p x 4801 x 29.97fps x 8bits 
b 20.71Mb/s 

124.28 Mb/s 

4:2:0 @ 8 BITS 720p x 4801 x 29.97fps x 8bits 
-- 82.86 Mb/s 

360p x 2401 x 29.97fps x 8bits 
-. 20.71 Mb/s 

124.28 Mb/s 

3:1:1 @ 8 BITS 540p x 4801 x 29.97fps x 8bits 
-. 62.14 Mb/s 

180p x 4801 x 29.97fps x 8bits 
- 20.71 Mb/s 

103.56 Mb/s 

CSIF MPEG-1 360p x 2401 x 29.97fps x 8bits 
20.7 Mb/s 

180p x1201 x 29.97fps x 8bits 
.. 5.18 NOV, 

31.06 Mb/s 

Table 1. A sampling of the various ways bit -rate reduction can be achieved. 
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FIFTY YEARS AGO, 

TEKTRONIX DEVELOPED TOOLS 

THAT LET ENGINEERS CREATE 

A FUTURE KNOWN AS 

TELEVISION. 

511 First Triggered 
Oscilloscope 

526 Vectorscope 529 Waveform 
Monitor 

528 Waveform Monitor 

527 Waveform Monitor 140 Series Test Signal 
514D Oscilloscope 520 Vectorscope Generators /Inserters 

1974 1978 

1480 Waveform Monitor 1900 Series Digital 

Half -rack Monitoring Generator 

Solutions 

1420 Waveform 
Monitor/Vectorscope 

110 Series 
Synchronizers 
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FORTUNATELY, 

SOME THINGS 

NEVER CHANGE. 

Tools to create the future of television 

From the world's first triggered oscilloscope in 1947, 

Tektronix has produced a constant stream of measurement 

and monitoring products that have helped the world move 

from radio to television, and from black and white to color. 

Today, Tektronix continues its tradition of video innovation 

with tools that enable the transition from analog to digital, 

and the creation of expanding satellite and cable networks. 

Tektronix Video Quality of Service (VQoS) solutions 

provide the only practical way to objectively monitor picture 

quality, and dynamically allocate bandwidth to ensure optimal 

quality across many channels. Tektronix solutions let you 

monitor MPEG streams for conformance to all system standards, 

generate test signals and transport streams, and monitor both 

analog and digital signals for standard and high definition TV. 

In the fast changing world 

of television, it's reassuring to know 

that Tektronix is committed to 

keeping you in front. For information 

on the complete line of Tektronix 

measurement and monitoring 

solutions for television, visit us at 

www.tektronix.com /mbd /3037 

Or call us at 800 -426 -2200, ext. 3037. 

Leading -edge solutions for TV: 

1. PQM300 Program QoS Monitor 
2. MTM300 Multistream 

Transport Monitor 
3. WFM1125 High Definition 

Digital Waveform Monitor 
4. VM700T Serial Digital Video 

Measurement Set 

5. AV601 Digital Audio /Video 
Monitoring System 

Emmy for Outstanding 
Achievement in 
Engineering 
Development 

WFM300 CAV 
Waveform Monitor 

TSG300 CAV Signal 
Generator 

1700 Series Waveform 
Monitors 

VM700 Video 
Measurement Set 

Emmy for Outstanding TSG1000 Series HD 
Achievement in Generators 
Engineering 
Development 

Emmy for Outstanding 
Achievement in 

Engineering 
Development 
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Tektronix 

WFM601 Series Serial WFM90 Waveform/ MTS100 Series MPEG WFM1125 High PQM300 Program Emmy for Outstanding 
Component Monitor Vector /Picture /Audio Test System Definition Digital TV Quality of Service Achievement in 

Monitor Waveform Monitor Monitor Engineering 

PQA200 Picture Quality 
Analysis System 

MTM300 MPEG Development 

Multistream Transport 
Monitor 

www.americanradiohistory.com

www.americanradiohistory.com


CREATE THE FUTURE OF TELEVISION WITH TEKTRONIX MEASUREMENT AND MONITORING SOLUTIONS 

Picture Quality 
PQA200 Picture Quality Analysis System 
PQM300 Program QoS Monitor 

MPEG 
MTG Series MPEG Transport Generators 
MTM300 MPEG Multistream Transport Monitor 
MTS200 MPEG Test Systems 

Modulation Analysis 
2715 Spectrum Analyzer 
DMA120 Series Digital Modulation Analyzers 
RFA300 Measurement Set 8VSB 
TDS500D /700D Series Digital Phosphor Oscilloscopes 
U3661 Spectrum Analyzer 

Handheld 
SDA601 Serial Digital Analyzer 
TFS3031 TekRanger "2 Mini OTDR 

TSG601 Serial Component Generator 
TSG95 Pathfinder PAL /NTSC Signal Generator 
TV220 CableScout'. TDR Cable Tester for CAN 
TV90 CableScout" TDR Cable Tester for CAD/ 
WFM90 Series Waveform/Vector /Picture /Audio Monitors 

HDTV 
764 Digital Audio Monitor 
1735HD Multi- format HD Waveform Monitor 
AWVG1 Analog Wideband Video Generator Module 
EC0422 Changeover Unit 
HDVG1 HDTV Signal Generator Module 
SPG1000 HDTV Sync Generator 
TG2000 Signal Generation Platform 
WFM1125 HD Digital Waveform Monitor 

SDTV 

1740A/50A/60A Waveform/Vector Monitors 
760A Stereo Audio Monitor 
764 Digital Audio Monitor 
AV601 Digital Audio/Video Monitoring Systems 
EC0422 Changeover Unit 
SPG422 Component Digital Master Sync Generator 
TDS3000 Series Digital Phosphor Oscilloscopes 
TG2000 Signal Generation Platform 
TSG422 Digital Component Generator 
VM700T /SDTI Serial Digital Video Measurement Set 

VmtWin Remote Control Software for VM700T 
WFM601 Serial Component Monitors 

Tektronix i 
www.tektronix.com/mbd/3037 

800-426-2200, ext. 3037 

Copyright c 1999, Tektronix, Inc. All rights reserved. Printed in U.S.A. TEKTRONIX, TEK and TekRanger are registered trademarks, and 
CableScout is a trademark of Tektronix, Inc. 
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frame = 480 for the 
4:2:2 format 

EBR = 1440p x 4801 
x 29.97fps x 10bits = 

207.18Mb /s 

Given the bit rate 
after compression it is 

possible to calculate 
the compression ratio 
as follows: 

Compression ratio = 

Essential bit rate /Com- 
pressed bit rate 

There are several 
ways of expressing 
compression ratios. Calculating the 
compression ratio of digital VTR's 
introduces several new terms as fol- 
lows: 

CVBR = Compressed video recorded 
bit rate. This is a manufacturer choice 
and depends on the class of the VTR 
and the compression method used. 

TBR = Total recorded bit rate includ- 
ing CVBR, EBR, digital audio and 
error correction codes. This is a man- 
ufacturer choice and depends on the 
tape -to -head speed and the compres- 
sion method used. 

FORMAT 

D1 

SAMPLING 

4:2:2 

n 

8 

TBR (Mb/s) 

225 

EBR (Mb/s) 

172 

CVBR(Mb/s) 

172 

COMPRATIO 

N.A. 

D5 4:2:2 10 300 220 220 N.A. 

DV 4:1:1 8 35.5 125 25 5:1 

D7-DVCAM 4:1:1 8 35.5 125 25 5:1 

DVC-PRO 4:1:1 8 41.8 125 25 5:1 

DVC-PRO 50 4:2:2 8 100 168 50 3.3:1 

D9-DIGITAL S 4:2:2 8 83.6 168 50 3.3:1 

BETA SX 4:2:2 8 40 176 18 10:1 

DIGI BETACAM 4:2:2 10 128 219 95 2.3:1 

Table 2. Some digital tape formats as well as the bit rates and compression 
ratios associated with them. 

The number of active (recorded) vid- 
eo lines per frame is also a manufac- 
turer choice and varies from product 
to product. Table 2 summarizes the 
characteristics of several component 
digital VTR formats. The calculation 
of the compression ratio takes into 
account the number of video lines per 
frame. 

Some disk -storage manufacturers use 
minutes per gigabyte (GB) to express 
the compression capability of their 
system. Let's assume a system adver- 
tised as six minutes per gigabyte (GB). 

This can be expressed 
as: 

360 seconds /GB or 
360 seconds /1000MB 
or 360 seconds/ 
8000Mb. 

The compressed data 
rate is 8000/360 = 

22Mb /s. 
Note that in some cal- 

culations relative to the 
computer world, 1024 
(210) is used instead of 
1000. Manufacturers of 
editing systems use ki- 

lobytes per frame (kB /frame) to ex- 
press the compression capability of 
their systems. Let's assume a system 
advertised as 100kB/frame. This can 
be expressed as: 

800kb /frame or 24,000kb /s or 
24Mb /s. 

Cable and satellite systems often use 
terms such as "4:1" or "5:1" for a 

transponder or cable channel. This 
usage refers to the number of televi- 
sion signals that can be delivered with 
compression within the digital capac- 
ity of the channel. The real compres- 

High-Powered 
Ni-111H Batteries 
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Pay PP 
These new Nickel -Metal Hydride packs from PAG are 
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They combine the high energy density and 
environmental benefits of Ni -MH cells 
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Nickel -Cadmium. 

PAG_ NMH100 SuperPack 

13.2V 7.5Ah Ni -NH Battery. 

Provides a capacity greater than 
100 watt hours, and yet weighs 
little more than a 5Ah Ni -Cd. 

Free 

gg81PAG USA 

The NMH100 SuperPack and NP 

batteries are compatible with all 
PAG AR Series 2 chargers. 

artery 

A 13.2V Ni -NH NPI with continuous 10A supply capability. 
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WHAT AUTOMATION 
BACKUP? 

BACKUP YOUR AUTOMATION SYSTEM = -- 
IN CASE OF FAILURE. LOAD AND PLAY 

ONE CLIP OR A GROUP OF CLIPS. Eilmagoyo 
Call us at (818) 252.0198 or visit us a the web: www.dnfcontrols.com 
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(no adjustment needed). 
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All features of TSG -50 plus 3 -5 

outputs of blackburst & subcarrier. 
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sion ratio applied to each of the television signals is much 
higher, for example 25:1. 

The concept of compression is not new. Analog com- 
pression schemes have been with us since the beginning 
of the storage and transmission of video and audio 
signals. These schemes have provided rudimentary but 
viable and essential bandwidth saving methods. The 

The performance of different 

compression schemes is judged by 

comparing the respective 

compression ratios. The 

comparison is valid only if the 

picture format is identical. 

general concepts of digital bit -rate reduction were devel- 
oped a long time ago by a number of specialists such as 
Nyquist, Shannon and many others. The revolution in 

compression that we have witnessed for the last 15 years 
or so is due to several relatively recent developments such 
as: 

The increasing use of a digital representation of video 
and audio signals. 

An improved understanding of the HVS and HAS 
characteristics. 

Application of spin -offs of the computer technologies 
to carry out fast mathematical calculations allowing us 
to predict future pictures based on past pictures, compare 
them to reality and transmit the difference. 

The development of the revolutionary MPEG 
concepts that provide the toolkit used in the develop- 
ment of continuously improving compression meth- 
ods and systems. 

As technology continues to develop at an ever- increas- 
ing speed we can confidently predict that the future will 
offer us means of storing and transmitting improved 
video and audio signals at reduced bit rates. 

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

Send questions and comments to: 
michael_robin@intertec.com 

Michael Robin's book may be or- 

dered directly from the publisher 
by calling 800 -262 -4729. It is also 

availablefrom several booksellers. 

Digital 

Television 
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No need to trash 

your analog equipment. 

Video Recorder 

Recycle it for your digital environment 

with Leitch's multiformat synchronizer. 

Protect your analog investment by interfacing analog equipment with Leitch's DFS -3005 multiformat 
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signal for VTR recording. When you're ready for playout simply run the VTR's analog output again through 

the DFS -3005, and you're back in the digital domain. What's more, you can have simultaneous conversions 

and the convenience of local or remote control and networking capability. Composite, component or serial 

digital video plus analog or AES/EBU audio -Leitch's DFS -3005 multiformat synchronizer handles them all! 

Learn more about recycling analog equipment by calling (800) 231 -9673 or vuszttarm9 voroodleillida .wan. 
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Upgrading computer systems 
BY BRAD GILMER 

Sooner or later, the time will come to 
upgrade a major computer system 

in your facility. Depending on your 
previous experience, this will either be 
something you will really look forward 
to or something you find as exciting as 
a root canal. The upgrade might be a 

simple software upgrade or involve a 

complete change of hardware, software 
and operating system. Although it is 

tempting to think that a simple soft- 
ware upgrade is much easier than re- 
placement of a complete system, that 
may not be the case -especially if the 
replacement system comes preconfig- 
ured with all the software you need. 
Regardless, there are things you can do 
to ensure the success of your next com- 
puter upgrade. 

Software upgrades 
Software upgrades can be challenging 

for several reasons. First, software pack- 
ages are becoming increasingly com- 
plex. Interaction between the upgraded 
software components, hardware and 
external systems can involve thousands 
of potential interface points and pro- 
cesses. In some cases, it is statistically 
impossible for manufacturers to test 
every line of code and every possible 
option. Second, good code control, 
meaning control of revisions and fixes, 
takes an iron discipline that some man- 
ufacturers have not followed. If revi- 
sion control gets out of hand, bugs that 
were repaired in an earlier release could 
reappear in subsequent upgrades. Third, 
variations in hardware may mean soft- 
ware that functions perfectly on a test 
system at the factory does not work at 
all in the field. 

Based on this, do not expect every- 
thing to go smoothly even with the 
simplest software upgrade. The conse- 
quences of a botched software upgrade 
can range from minor to catastrophic, 
depending on the importance of the 
system being upgraded. With critical 

systems, it is usually prudent to assume 
the absolute worst. If things go better 
than that, you will come out a hero. If 
not, at least you are equipped to deal 
with whatever may come your way. 

may be tempting to deviate from the 
plan along the way, and there are times 
when this is appropriate. However, if 
you did your homework during the 
planning phase, then deviations from 

The consequences of a botched software upgrade 

can range from minor to catastrophic, depending 

on the importance of the system being upgraded. 

Assuming that the system you are 
working on is not critical (are there any 
of those anymore ?), you may be able to 
walk up, put the upgrade disk or CD 
into the computer, type INSTALL and 
see how it goes. There are few systems 
on which I would suggest this approach. 
Having a plan for the upgrade allows 
you to have all the appropriate pieces in 

place, and gives you an opportunity to 
think through the upgrade before you 
do it. 

There are a surprisingly large number 
of private pilots in the broadcast busi- 
ness, so perhaps this analogy will help. 
Private pilots flying in instrument con- 
ditions are constantly trained to always 
have an out, to always have a way of 
getting safely on the ground if some- 
thing unexpected occurs. While the con- 
sequences of a surprise in an airplane 
flying on instruments may be a little 
more extreme than encountering a sur- 
prise while doing a software upgrade, 
you might want to consider some of the 
techniques used by instrument pilots 
when doing your next upgrade of a 
mission- critical computer system. 

The following concepts can be ap- 
plied to almost any large project. 

Always have an out. Always have a 

plan for how you will recover if some- 
thing goes wrong during the upgrade. 

Plan your flight, then fly your plan. 
Once you plan how you are going to 
perform the upgrade, follow the plan. It 
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the plan will be the exception rather 
than the rule. 

Have a backup. Many aircraft flown 
in instrument conditions have backup 
systems in case something goes wrong. 
Having a backup before you start your 
upgrade can take many different forms. 
It goes without saying that it is a good 
idea to perform a complete software 
backup before starting the upgrade. If 

the system is critical, it may be worth 
getting a complete backup system and 
installing the upgrade on the backup 
first. Once the backup is thoroughly 
tested, then it can be put on line and the 
main system can be upgraded. This may 
not be practical for everyone, but it can 
be relatively easy to justify for critical 
applications. 

Test the backup. It is always a good 
idea to test your backup before you 
need it. Pilots check their backup sys- 
tems as part of their regular preflight 
inspections. Most software backup pro- 
grams allow you to verify the data that 
is contained on tape. (You did make a 

boot disk, didn't you?) 
Continue planning while you fly, 

things change. For pilots, weather, traf- 
fic congestion and even computer fail- 
ures can cause changes to the plan. As 

you perform the upgrade, evaluate how 
things are going, what you have learned 
so far and what you might need to 
change in your plan later. 

Deviate from the plan when neces- 
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Solutions 
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the picture will. 

r'' Digital DNA 
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from Motorola - drips, systems, software and the ideas of thousands of innovative 
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sary. If conditions require it, do not 
hesitate to deviate from the plan or back 
out of the upgrade completely. If you 
get into a situation where you do not 
know how to answer a question, or 
where things are getting uncomfort- 
able, your best bet may be to stop the 

be available to you, and it may be the 
best way to go. Nevertheless, here are 

some things to consider when looking 
at a complete system upgrade. 

Does the system do what you need? 

Sometimes a preconfigured system is 

pretty rigidly fixed in its capabilities, 

Having a plan for the upgrade allows you to have 

all the appropriate pieces in place, and gives you 

an opportunity to think through the upgrade 

before you do it. 

upgrade, revert to the earlier software 
version, and then consider what to do 
on the next try. Once, I was almost 
finished with a file server upgrade. I got 
to one question I did not anticipate, 
guessed at the answer and spent the 
next six hours rebuilding the system 

from the start. (My backup plan was 
not that good!) Pushing ahead when 
things get foggy is not a good idea 

whether you are performing an up- 
grade or flying a plane. 

The flight is not over until the plane 
is parked at the gate. More than one 
pilot has landed, relaxed his attention 
and crashed the airplane before reach- 
ing taxiing speed. It may be hard to keep 

focused once the cover is back on the 

computer, but this is the time when you 
should be at your best, checking to be 

sure that everything is back in place, 
that all the functions work properly, 
and that testing is complete. 

Many of the principles above will be 

overkill for simple software upgrades. 
However, if you follow the ideas pre- 
sented, you will be ready for a really big 
upgrade. I can assure you that if you are 

sitting in the GM's office after a failed 
upgrade without a plan, you may feel as 

if you are lost in the clouds with a 

thunderstorm looming near by. 

Complete system upgrades 
How hard can it be ?'Ehe system comes 

preconfigured from the factory and all 
the software has been installed and 
tested for you. All you have to do is take 
it out of the box, plug it in and turn it 
on. Sounds simple, and perhaps it is. 

Complete hardware and software up- 

grades may be the easiest way to up- 
grade your system. Depending on the 
manufacturer, the scenario above may 

features and available options. While 
getting a preconfigured system can save 

you a lot of work, you may end up 
losing time if you have to reload every- 
thing from scratch to get the configura- 
tion you need. 

Does the system come with extras you 
do not need? Whether you are talking 
about a desktop PC or the latest hot 
UNIX box, it is very common for man- 
ufacturers to bundle applications with 
the system. This may not make any 
difference to you, but extra applica- 
tions can slow system performance, 
decrease available hard disk space and 
potentially create conflicts with soft- 
ware or hardware that you add later. 

Will you have to maintain the system 

once it is installed? If the answer is yes, 

one of the best ways to build knowledge 
about the system is to build it yourself. I 

do not mean that you should go out and 

buy an empty chassis, some boards and 

disks and put the thing together as if it 
were a Heathkit project. If the system is 

not too complex, consider asking the 

vendor to provide the components (com- 
puter, software, drivers, etc.) and tele- 

phone support needed to allow you to 
load the software and get the system up 

and running. Some vendors will balk at 

this, preferring to load and test the sys- 

tem at the factory. However, if you have 

the time, this is by far the best way to 
learn about your new system. 

If you are upgrading an entire system, 

you may be able to retain the old system 

and use it as a backup. This has several 

advantages, it can give you a place to 
test out upgrades before you put them 
on line and also give you a place to learn 

without jeopardizing critical operations. 
Many of us are reluctant to play with a 

computer system that is on -line for fear 
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of damaging it. As a result, you can end 

up training on the system only during a 

crisis -not exactly an optimal solution. 
Having a backup system available for 
training is clearly a better way to go. 

Specific recommendations 
Here are a tew more recommenda- 

tions on getting through upgrades suc- 

cessfully: 
Go to school. Many manufacturers 

offer training, and this can help you 
later when faced with a major upgrade. 

Read a book. You may be able to 
find an after- market book on your sys- 

tem that provides information on up- 
grades that are not covered in the facto- 
ry documentation. 

Read the manual. Not an all- togeth- 
er bad idea really. 

Read the release notes. OK, I am as 

guilty as anyone. The installation is fin- 
ished, and the last message says, "Do you 
want to read the read me file ?" Of course, 
I say no. Perhaps reading these ahead of 
the upgrade might be another good idea. 

Use the Internet. There is a wealth of 
upgrade information on the Internet. In 

fact, it is likely that you have already 
downloaded upgrades over the Inter- 
net. Manufacturers have support sites 

and expert databases available to an- 

swer questions about potential up- 
grades. Do not forget Internet news- 
groups. It is very likely that there is a 

newsgroup on the Internet that is spe- 

cifically geared to your computer and 
operating system. Look through the 

FAQ for the newsgroup and check the 
archive. If you do not find the informa- 
tion you are looking for, post away. 

Brad Gilmer is president of Gilmer er Associ- 
ates, a management and technology firm. He 
is also an instrument -rated private pilot. 

Send questions and comments to: 

brad_gilmer@intertec.com 
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DIGITAL 
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the future., 

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 News Cutter' Effects is here now, and you can immediately 

reap the benefits of the first nonlinear Windows NT" -based 

editing system designed specifically for news. Because 
NewsCutter Effects provides instant random access to audio and 
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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. 
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Ask Dr. Digital 

Closed captions on DV? 
BY STEVE EPSTEIN, TECHNICAL EDITOR 

How does the DV for - 
matdeal with closed 

captioning? We used a 

D -2 master with cap- 
tioning to make a DV 

dub. Upon playback, our 
CC- enabled TV will not 

decode the CC informa- 
tion that should be there. 

Has it been stripped out during the 
dub somehow? Can DV be used as a 

CC- compatible dub master? 

Rich Reilly 
Attainment Co. Inc. 

I did some looking 
into this one and 

came up with a vari- 
ety of answers, most 
of which depend on 

the particular model of DV recorder 
you are using. Closed- caption infor- 
mation is located in line 21 of the 
composite analog NTSC signal. The 
DV format does not record the VBI, 
but there are provisions to strip the 
signal off of line 21 and record it in 
the video auxiliary data area. On 
playback, the signal is reinserted into 
the video. How, and if, this is imple- 

needed. Also, these decks may only 
support CC through the analog I /O. 
To answer your question, yes, DV 
can be used as a compatible dub 
master, but you have to have the 
correct decks, and even then you 
might have to use the analog I/O 
ports- something you might not want 
to do if the original is digital. 

Captioning is something that can 
easily be overlooked in a large facil- 
ity. Checking your facility to verify 
that it passes VBI information cor- 
rectly is something that should be 

done regularly. Numerous devices 
within a facility can render closed 
captions and other VBI info useless. 

Proc amps, non -linear editors, TBCs 
and VTRs can strip off or displace 
the information, preventing it from 
being properly displayed on the view- 
er's TV. Years ago, before closed 
caption sets were common, I received 
a series of viewer complaints con- 
cerning my station's closed caption- 
ing. A quick check on a pulse -cross 
monitor showed the signal was there, 
but it did not tell me what line it was 

on. A closed caption decoder re- 
vealed that it was on the wrong line. 
This made it quite simple to make 
the necessary adjustments to get it 

Numerous devices within a facility can render 

closed captions and other VBI into useless. 

mented on a particular DV deck var- 
ies. For the most part, the more pro- 
fessional formats (DVCAM and 
DVCPRO) support this capability 
through most, if not all, I /Os. How- 
ever, the consumer -level decks are 
another matter. 

In general, it appears that consum- 
er -level decks do not support CC 
unless they include a tuner. Appar- 
ently, an assumption was made that 
unless the deck was going to be feed- 
ing a TV, the capability would not be 

back where it belonged. The culprit 
in this particular example was the 

vertical phase adjustment on an old 
900 series GVG proc amp. 

Another thing that can easily de- 

stroy closed captioning is that dirty 
little secret of making time through 
the use of a Lexicon. Speeding up a 

video transport and correcting the 

audio pitch with a Lexicon causes the 

video (and the CC info) to jump up 

and down a line because fields are 

played back as needed - a field that 
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was re- 
corded as 

field 1 may 
be played 
back as field 
2 and vice versa. Unless extra steps 

are taken to place the CC information 
hack on line 21 field 1, the viewer will 
see only intermittent closed captions, 
if any. 

Facilities that handle tapes with closed 

captioning (nearly everyone today) 
should have a decoder /monitor avail- 
able to verify that the information pass- 

es through the facility properly. It is a 

good idea to regularly verify proper 
operation. 

Is your facility struggling with the 

transition to digital? Are you look- 
ing for a way to breathe a little more 
life into old equipment? If you have a 

question or comment, drop me a note at 

drdigital @compuserve.com. 
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moves to 
Times Square 

tudicy, 
Times Square Studios Ltd. is a 47.000 square foot digital facility spanning three floors and including two separate studios. The 
4600 square -foot Marquee studio. picutured above. looks out over the heart of Times Square and serves as the primary broadcast 
setting for Good Morning America. (Photo courtesy of Ida Mae Astute /ABC) 
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By Jeffrey C. Hartnett 
It is somehow fitting that ABC chose the "crossroads of the world," Times Square, as the huh for its 26- 
hour broadcast of worldwide celebrations marking the beginning of the Millennium. And it chose New 
York's latest attraction, a production studio named, appropriately enough, Times Square Studios Ltd. 

Times Square Studios Ltd. (TSSL), is located at 1500 Broadway between 43rd and 44th Streets in the heart 
of Times Square. With Times Square as its backdrop, this multilevel television production facility serves as 
the new home of its premier tenant, ABC News' Good Morning America, which airs live five days a week. 
Another ABC News program, 20/20 began broadcasting from TSSL at the end of October. 
TSSI. will also be available to other ABC and Disney productions, as well as third -party productions. The 

facility incorporates a number of technical innovations offering an unparalleled level of flexibility. 
Walt Disney Studio Operations, with advanced technical support from the Walt Disney Imagincering and 
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Times Square 
Studios 

Research Group, created this new fa- 

cility. ABC's Broadcast Operations and 
Engineering provided additional con- 
sultation to the project. Disney Studio 
Operations awarded Sony Systems In- 
tegration Company (SIC) with the task 
of integrating the broadcast systems 
into 1500 Broadway providing TSSL 

with one of the most sophisticated 
teleproduction studios in the world. 

The building looks nothing like its 

former self, the RKO National Twin 
Movie Theater. The old theater had 
fallen into decline and was a perfect 
setting for the new studios. Construc- 
tion began in July 1998 and involved 
rebuilding the entire north side of the 
building interior from the cellar 
through the fourth floor, covering 
70,000 square feet of space. Over 300 
tons of steel were used for the build, 
which employed 200 construction 
workers on site at the peak of con- 
struction, working two shifts and week- 
ends. The facility opened for business 
on Sept. 13, 1999, with the inaugu- 
ral broadcast of ABC News' Good 
Morning America. 

From the building's exterior, it is 

apparent that TSSL is no ordinary 
production facility. The first thing that 
catches the eye is the animated light 
sculpture on the northeast corner of the 

building's exterior, above and below 
the second floor studio windows. 

Inside, the 47,000 square foot state - 
of- the -art digital facility spans three 
floors and includes two studios. A 2400 
square -foot street -level studio is cur- 
rently designed like a restored Times 
Square subway station. The 4600 
square -foot Marquee studio on the sec- 

ond floor serves as the primary broad- 
cast setting of Good Morning America. 
It includes an 855- square -foot Marquee 
section that's cantilevered 18 feet from the 
building over the Broadway sidewalk. 

Studio features 
The studios employ seven Sony BVP- 

950 12 -bit DSP portable and studio 
cameras. Six of the cameras are either 
installed on Vinten Quattro four -stage 
pedestals or used as handhelds. The 
seventh camera can be used on one of 
two Vinten Osprey Elite two -stage ped- 
estals or on a Vinten VIN100 tripod. 

A Canon J20X Super studio lens is 

mounted on each pedestal camera along 
with a Q -TV 14 -inch flat screen LCD 
prompter. Finally, the pedestal camer- 
as are topped off (literally) with Na- 
tional Display Systems 14 -inch flat 
screen LCD monitors with feeds that 
originate from the video router. 

The main second -floor Marquee stu- 
dio is equipped with a moving -hoist 
lighting grid system developed by a co- 
venture between Arriflex Corp. and 
Transtechnik of Holzkirchen, Germa- 
ny. The PC -based control system oper- 
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Production staff In GMA 's state -of- the -art control room. Over a dozen PC stations, called 
pods, are situated throughout the production control room and other technical areas. The 
PCs themselves are located together in the central equipment room. (Photo courtesy of Ida 

Mae Astute /ABC) 
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ates either with a touchscreen console 
or a wireless handheld remote. The 
system consists of 46 grid -mount hoists 
or lighting bars that can be moved 
horizontally on travel tracks as well 

as vertically. Each hoist contains one 
50A and seven 20A dimmer circuits. 
HMI 50A circuits are also scattered 
throughout the grid. A total of 1000 
dimmable circuits is available to the 
first and second floor stages. 

Advanced lighting control is provid- 
ed by a ETC (Electronic Theatre Con- 
trol Inc.) Obsession II system. The Light- 
ing Design Group developed and de- 
signed the whole system with Produc- 
tion Arts Inc. providing the installa- 
tion. The dimmer design consists of a 

ETC SR48AF Sensor rack system with 
ETCLink and other advanced monitor- 
ing features. This system is totally re- 

dundant with a dual processor system 
(DPS), a backup Obsession II control 
console, ETC network patching, re- 
mote video interfaces, remote focus 
units and a DMX protocol routing 
matrix. The lighting equipment is 

housed in its own control room just 
outside of the Marquee studio. 

One of the first things a visitor notic- 
es upon entering either studio is the 
crystal clear, spectacular views of 
Times Square that the unique window 
walls offer with no glare and no reflec- 
tions. It soon becomes apparent that 
the noises from the hectic streets out- 
side are surprisingly absent. Although 
cabs may be honking, fire trucks 
screaming and street performers sing- 
ing, inside all is quiet, with the noise 
level in the center of the Marquee 
studio down to NC -25. 

Special windows that are composed of 
the largest anti -reflective coated, multi - 
layered, trapezoidal glass in the world 
accomplish this. Walt Disney Imagi- 
neering provided the design and super- 
vised the installation of these windows. 

Another unique aspect of the win- 
dows is their roller shade system. 
Each window has a choice of four 
roller shades. One shade is for black 
out, two shades contain neutral densi- 
ty filtering and the last is a proprietary 
variable density shade. 

Early in the project, it was decided 
that the lighting design should be 
engineered for a color temperature of 
5600 degrees Kelvin, which more close- 
ly resembles daylight. This, together 
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Times Square 
Studios 

with the advance window engineering, 
brings a new level of technology to the 
art of light intensity, glass clarity, anti - 
reflectivity and color balance. 

The glass walls in the street level 

studio have one additional feature. 
Three of the four window walls can be 

rolled away, offering a new dynamic to 
a production by opening up the studio 
directly to the street.Good Morning 
America has taken advantage of this 
unique feature. These windows are mount- 
ed on an air caster system that requires only 

two or three people to move each of the 

seven -ton window walls. 

Tremendous attention was paid to 
the installation of wireless equipment 
at TSSL. Times Square is located in 

one of the more challenging parts of 

component (360Mb/s), 480i, Sony 
DVS- V6464B (128x128) series router. 
A pair of Sony DVS -A3232 (128x128) 
AES/EBU digital audio routers han- 
dles four channels of digital audio. 
Video monitoring throughout the fa- 

cility is either digital, analog or both, 
and almost every video monitor, in- 

cluding viewfinder returns and studio 
floor monitors, is fed from either a Di- 

Tech Inc. 5881A/4 (192x192) analog 
video router or the Sony SDI router. 
All three routers are tied together via 

Sony S -Bus to form one large multi- 
level routing matrix. Two Sony BKPF- 

R70A controller boards (one as back- 
up) act as the primary interface to all 

three routers on the S -Bus network. 
To support ABC's programming, one 

of the more challenging aspects of 
TSSL's router system design was inter- 
facing it with ABC's large BTS router 
on Manhattan's upper West Side. The 
huge ABC matrix needed to be mapped 

I b t t? WEEK WA DRMM11C 1UrIMiUB OM 
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The 855- square -foot Marquee features the Sony JTS -L15 LED display, the largest JumboTron 
in the U.S. used as an outdoor billboard. (Photo courtesy of Ida Mae Astute/ABC) 

Manhattan for RF frequency use. With 
this in mind, a great deal of time was 
spent laying out the antenna distribu- 
tion system for both transmitted and 
received signals. TSSL uses Sennheis- 
er UHF SK -50 transmitters and EM- 
3532 receivers for the wireless mics, 
along with Vega UHFNHF QX600 
RF intercom systems and Lectrosonics 
Tl/R1 IFB systems for talent cueing. 

Moving signal 
TSSL incorporates a digital video 

infrastructure built around a serial 

into the TSSL matrix to form one 
rather large virtual matrix. Using tie 

line management, an operator can 
call up a source in one matrix and 
route it to a destination in another 
with just a couple of keystrokes. 

Fiber and microwave connectivity 
was installed to make this and other 
connections with ABC. The ABC fiber 
installation uses 10BaseT circuits that 
connect TSSL with the BTS router 
uptown. Sony uses its BKPF -IF -300 
interface as a protocol translator, al- 
lowing the two routers to communicate 
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with each other. 100BaseT and RS -422 
circuits are also used in the fiber instal- 
lation. Two 100BaseT circuits are em- 

ployed to remotely connect the TSSL 

Sony MAV -1000 digital video server 
(soon to be a MAV -2000) with ABC. 

This allows an operator at a filing 
station uptown at ABC to locally ingest 
materials, edit them, then stream them 
downtown to the TSSL MAV -1000 for 
playout. The MAV -1000 can be set up 
to automatically record feeds and con- 
trol VTRs at ABC. 

The MAV -1000 has eight I/O chan- 
nels and four can be used simulta- 
neously for high -resolution playout. 
At the same time, the facility's high - 
end Sony DNE -1000 editor could be 
using the server and a filing station 
could be ingesting materials. The 
MAV -1000 works together with a 

Sony ClipEdit server for low- resolu- 
tion work with its own RAID arrays. 

The DNE -1000 digital editing station 
is networked into the Sony NewsBase 
system, allowing shared clips with oth- 
er workstations. The DNE -1000 is a 

powerful nonlinear editor which con - 
rains more than 400 preset effect pat- 
terns, more than 30 background pat- 
terns, storage for user -defined effects, 
and a number of keyers, including a 

chroma key and a downstream key. 

Audio is not forgotten, as there are a 

wide -range of equalizer and filtering 
sections, and a built -in 20- channel au- 
dio mixer for mixdown to up to four 
channels. Using the SMPTE 259M spec 

to full advantage, AES /EBU digital 
audio is embedded and de- embedded 
in the SDI tie lines with ABC. On the 
large AES/EBU Sony router, these audio 
lines are available to the sound mixers 
independently and not restricted by 

changing video routes. This was cru- 
cial to the design of the facility, since 

audio needed to be flexible in han- 
dling a variety of applications. 

The production control room is built 
with three tiers of seating areas for 
production personnel. The rear deck 
is sectioned off somewhat with sliding 
glass windows and a separate side 
door for offline producers. The second 
tier hosts the technical manager and 
producers while the lower tier services 
the technical director, director and 
assistant director. 

The digital video switcher is a 36- 
input Sony DVS -7350 with three chan- 
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Times Square 
Studios 

nels of DME -7000 digital multieffects 
installed and with wiring in place for 
a fourth. The DME can be controlled 
directly at the switcher control panel 
or by a separate controller to the left 
of the technical director. 

The switcher employs the DMK- 

ed as they come in, and rundowns creat- 

ed and reviewed. All users can access 

the same material at the same time. 

Sound design 
Moving to audio, the main mixing 

room features a Solid State Logic Aysis 

Air digital mixing desk that can store 

and recall session settings. The TSSL 

system includes three 48 -input analog 
RIOs (SSL remote I/O units) and two 
48 -input digital RIOs. The RIOs take 

The Times Square Studios facility features a Solid State Logic 48 -fader Aysis Air digital 
broadcast console. (Photo courtesy Solid State Logic. Photo by Dave King) 

7000 digital multikeyer, which pro- 
vides up to four downstream keys, 
allowing 10 simultaneous key layers. 

In keeping with TSSL's design philos- 
ophy, the DVS -7350 has a FlexiPad 
feature that provides recall of wipe 
and DME -LINK patterns and snap- 
shots. TDs at the studio can remotely 
control VTRs at ABC through a device 

called AMACS (made by Vasco Inc.) 
which, along with an EEG DI422 dig- 
ital VBI inserter, multiplexes RS-422 

control onto a video line. AMACS also 

allows remote control of the MAV -1000 
server and its four playout channels. 

Each computer additionally has ac- 

cess to Sony's ClipEdit system. This 
allows low- resolution browsing and 
editing of material on the Sony News - 
Base video server. A Gigabit switch for 
acquisition of streaming video on dual 
RAID arrays allows for streaming via 
100BaseT to these cuts -only desktops 

using the ClipEdit software. Once the 

editing is completed, the high- resolu- 

tion version can be conformed and 
made available almost instantaneously 
for playout on the MAV -1000 server. 

Incoming feeds can be viewed and edit- 

input signals, convert to digital if ana- 

log, and serially multiplex them into a 

digital transport called the SSL Hiway. 
10BaseT Ethernet control data also is 

connected to each RIO. Each of the 

RIO's is connected to SSL's hub router. 

The Aysis Air is set up for four stereo 

main, eight aux buss and 20 mix/ 
minus outputs. Five Genelec 1031 self - 

powered monitor loudspeakers pro- 
vide audio monitoring for surround 
capability with two Genelec 1031's 

for close -in PFL /AFL monitoring. 
During AES' New York convention, 
Genelec engineers came and tuned the 
loudspeakers to each room, adjusting 
them using the built -in circuitry. The 
audio room contains a variety of sig- 

nal processing units as well as a Dolby 
DP569 and DP562 surround sound 
encoder and decoder, respectively. 

Next to the main audio room is the 

sound editing/sweetening /playback room 
based on a DigiDesign ProTools 24 -bit 
system and a Sony DMX -E3000 digital 
audio mixer. A voice -over room looks 

into the main audio control room and 

uses a ClearCom AB100 PL Pro on -air 
announce control box. Also on the same 
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floor is a secondary audio mix room for 
live music mixing that employs a Sony 

MXP -744 series analog console. 

TSSL has a large 256 -port Telex/RTS 

Adam intercom matrix housed in a 

separate communications room along 
with source assignment panels, four -to- 

two wire converters, and 24 telco phone 

auto -couplers and hybrids. The Adam 
matrix uses the latest version of the 
Windows -based control software. Oth- 
er intercom control data and audio from 
ABC network are sent through the fiber 
infrastructure so that more Adam matri- 
ces are available to TSSL. In addition to 
the main Adam matrix, TSSL has access 

to three intercom systems: ABC plant, 
ABC News master control and the ABC 
Network Radio matrix. Additional KP- 

967 control panels at TSSL are used for 
connections to these other matrices. 

Broadcast interface panels are locat- 
ed throughout the facility providing 
audio, video, triax control, intercom, 
SSL Hiway, LAN and other connectiv- 
ity. A mobile truck connection panel, 
located at street level, provides easy 

hookup to trucks parked on 44th Street. 

Looking towards the future 
TSSL is prepared for further DTV 

growth. The facility can accommodate 
16:9 production in most areas, with the 

cameras needing only an optical block 
change. The Sony S -Bus master router 
can easily accommodate the addition 
of a HD frame. Space for a second 

control room and its support equip- 
ment in the central equipment room 
have been designed into the facility, 
making any transition possible. 

So it is only fitting that TSSL will be 

handling the approaching New Year's 

broadcasts in a large way. It is a unique 
facility transforming teleproduction in 

such a way as to redefine the art. From 

the sculptural ribbon signage and 16:9 

JumboTron to the advanced glass win- 
dow walls, TSSL provides its clients and 

viewers an unparalleled view of Times 

Square. Equally as important, the facil- 

ity supports a tremendous amount of the 

most current digital technology. Em- 

ploying design and operational flexibil- 
ity with connectivity to the world, TSSL 

is ready for the new Millennium. 

Jeffrey Hartnett is manager of engineering 
and technical operations for Times Square 
Studios Ltd. 
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Transmission & Distribution 

Rethinking transmission lines 
BY DON MARKLEY 

As we gain more experience in trans- 
mission line systems during the DTV 

growth process, it may be necessary to 
rethink some past positions. This is partic- 
ularly true in dealing with the growth of 
wideband systems using multiplexed an- 
tennas where several stations may be com- 
bined into one multichannel antenna. 

It is always interesting to look at the 
history of commonly held beliefs. For 
some reason, it has been a widely held 
opinion that only rigid transmission line 
is suitable for television stations. That is 

usually accompanied by completely ig- 

noring the facts that FM stations have 
used semi -flexible lines for years and 
that high -powered television systems in 

the rest of the world often use such lines. 
In this country, the feeling has been that 
each station had to have its own antenna 
on its own tower and that the only 
acceptable coaxial transmission line 
would be rigid, preferably with good old 
EIA type flanges. Well, it may be time to 
forget those opinions based on growing 
system costs as well as performance. 

Multichannel systems 
With every station needing a second 

channel, there has been a significantgrowth 
in the use of multistation antennas boost- 
ed by the cost and difficulty of obtaining 
more tower space. Sometimes, cost isn't 
the primary deciding factor. The obstacles 
encountered in attempting to build new 
towers can sometimes be overwhelming. 
Most significant seems to be the zoning 
battles in which well- meaning but usually 
ill informed area residents put up stiff 
fights to prevent their area from being 
exposed to deadly radiation or the simple 
existence of another tower. Let's face it, 

while those of us in the industry find 
towers inoffensive if not downright at- 
tractive, the public doesn't always share 
that opinion. As to the hazards of non- 
ionizing radiation, most people don't un- 
derstand the difference between the sig- 

nals from an antenna and the emanations 
from a nuclear blast. The bottom line is 

that the locals tend to fight new towers. 
Stations must try an alternative approach 
to building towers. 

FRAME GRAB 
A look at tommorrow's technology. 

Broadcasters on Dolby Digital track 
Number of U.S. Terrestrial TV stations broadcasting Dolby Digital. 

May 1999 
FCC deadline 

November 1999 
deadline 

(100) 

May 2001 
deadline 

1200 
(All commercial 

stations) 

SOURCE: Dolby Laboratories 
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In using multichannel antennas, the 
transmission line is called upon to exhib- 
it good performance over two or more 
channels, often spaced by a significant 
portion of the band. Rigid line is avail- 
able which will do exactly that and do it 
well. Dielectric has had their Digitline 
available for some time that will work on 
any channel. Within the past year, An- 
drew has joined them with a product 
that promises the same type of perfor- 
mance although the line lengths are se- 

lected in a different manner. The purpose 
of both of those lines is to select line 
lengths that will eliminate the buildup of 
errors from flanges between sections. In 

a line with equal length sections, fre- 

quencies will exist where the reflections 
from the joints become in -phase at the 
input causing unacceptably high VSWR 
values. These broadband lines avoid that 
problem very well and will do the job 
quite well in the simpler systems. 

The problem arises when the installa- 
tion becomes complex. That refers to 
those installations in large buildings or 
on multi -user towers where the trans- 
mission line run becomes torturous. As 

an example, the auxiliary antenna sys- 

tems in the Sears Building provide stand- 
by antenna facilities for all of the UHF 
stations on the building - both NTSC 
and DTV. However, to get from the 
combiners to the antennas, the lines 
include 16 elbows. Each elbow contrib- 
utes its own reflections that are not 
uniform across the entire UHF band. In 

a conventional system, the number of 
elbows can often be limited to as few as 
four and can easily be optimized to 
handle multiple channels. However, as 

the number of elbows increases signifi- 

cantly, the optimization problem be- 

comes much more complex. The com- 
plexity exceeds that which can be han- 
dled even by multiple fine matching sec- 

tions. A logical solution is a change to 
semi -flexible lines in such systems. 
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Rigid line alternatives 
I he big problem here is the system 

response over a broad frequency range as 

opposed to power handling ability. In 
DTV systems, the power levels are nor- 

mally low and big lines are primarily used 

for efficiency. There isn't a major differ- 
ence in the efficiency of large rigid lines 

and large semi -flexible lines. However, 
there is a significant difference in the 

reflections that occur in those different 
systems. Semi- flexible lines are inherently 
broadband devices with the only signifi- 
cant reflections occurring at the input and 

output. Elbows become necessary only 
where bends must be made that are tighter 
than allowable for the cable. Even then, 

the number of elbows required is signifi- 
cantly fewer and the tuning problem be- 

comes much more workable. The use of 
semi -flexible lines in such systems can be 

anticipated to grow as more DTV systems 

are placed into operation. For single chan- 

nel systems or for simple multiple channel 

systems, rigid line is still a good choice and 

will allow the users to remain warm and 

comfortable. However, semi- flexible lines 

may be the preferred system for complex 
wide -band systems. 

Now, onto the big pipes. Waveguide has 

been the choice du jour in many high 
power stations, especially where the trans- 

mission line runs are long. The old reliable 

version has been simple rectangular 
waveguide with tuners added as needed. 

Along with rectangular waveguide, two 
other types have found a significant 
amount of use. Dielectric has a double 
truncated waveguide (DTW) which is eas- 

ily tunable and exhibits excellent perfor- 
mance. Andrew offers a round waveguide 

that is usually used only for the vertical 

run with a transition to rectangular at the 

top and bottom of the run. Again, this 

offers excellent service. As of the last 

NAB, Myat offers an elliptical 
waveguide that also holds a 

significant degree of promise in 

television systems. However, all 
of those waveguide systems are 

inherently narrowband in that 
they are only usable over a 

relatively small portion of the 

band. With rectangular or 
DTW systems, it is a matter of 
tuning the waveguide itself. For 

the round waveguide, it is the 

tuning of the input and output 
transitions. Andrew now has 

new tuners available which will 
allow the use of adjacent chan- 
nels but not of frequencies sep- 

arated by several channels. As a 

result, waveguide systems offer 
limited applicability in broad- 
band systems although they are 

great in single or adjacent chan- 

nel applications. 
There has also been some 

concern about the problem of 
group delay in waveguide for 
DTV use. Bob Plonka of Harris Corp. 
recently addressed this problem at 
DTV99 in Chicago. Plonka demonstrat- 
ed calculated group delay values for the 

three most common rectangular 
waveguide sizes. He further showed cal- 

culations that clearly indicated a signif- 
icant degradation in the DTV signal as a 

result of the introduced group delay. The 

amount of such degradation could change 

an excellent DTV signal to one that 
barely meets minimum requirements. 
The good news is that the transmitter 
can correct for the calculated amount of 
introduced group delay. If you are con- 
sidering the use of waveguide for a DTV 
system, it is suggested that you contact 
Bob at Harris for further information. It 
would appear that waveguide may still 

Rigid transmission line can be used for simple in 
stallations that involve relatively few elbows. How 
ever. more complex installations may require the 
use of semi -flexible lines or other alternatives. 

be an excellent choice for DTV due to the 

high efficiency involved, especially in 

those cases where the run is long. How- 
ever, appropriate compensation will need 

to be made in the transmitter precorrec- 
tion circuitry. 

In summary, for single or adjacent 
channel systems with a reasonable num- 
ber of elbows, the use of rigid transmis- 
sion line is highly suitable. However, in 
wideband complex systems, a careful 
look at the alternatives is in order to 
determine what will work best. 

Don Markley is president of D.L. Markley and 
Associates, Peoria, IL. 
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High performance camera products deserve high performance, reliable power. Choose from the latest 
cell technology of the Anton /Bauer HyTRON 50 and 100, to the long lasting ProPac and TrimPac, to the 
powerful economy of the ProFormer. 

Isn't it good to know that there is one standard that will always be there? 

aflID%auep 
The worldwide standard 

For information contact Anton/Bauer or any Anton/Bauer dealer or distributor war/Mc/de. 
Anton /Bauer, Inc. 14 Progress Drive, Shelton, Connecticut 06484 USA 12031929- 1100 f a, (20;i v ; -4'88 www.antonbaueccom 
European Office - Anton /Bauer Western Way, Bury St. Edmunds, Suffolk IP33 3TB, England 44- 1284 -756448 Fax 44 -1284- 757929 
Singapore Office - Anton /Bauer 100 Beach Road, # 33 -05 Shaw Towers, Singapore 189702 1651 2975784 Fax (651 2975778 
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Production Clips 

Digital audio consoles 
BY GARY ESKOW 

Digital consoles, once the central 
audio hub for only the most exclu- 

sive recording, post -production and 
broadcast suites, are now available to 
everyone. Boards can be purchased for 
as little as a few thousand or as much 
as $500,000. Still, the essential 

questions that fuel every business 

purchase remain the same: what 
tools do you need to accomplish 
the tasks your facility handles, 
and will you be able to profit from 
your investment? 

Automation 
Automation is the greatest ad- 

vantage that digital consoles have 

over analog boards. First offered 
as a retrofit, automation was so 

popular that it spawned the de- 

velopment of the digital console. 
Digital consoles exist at three 

price points, with a wide gap 
separating the most expensive 
boards from the rest of the pack. How 
much power you need is often a reflec- 

tion of the time your engineers have to 
execute the tasks that are required of 
them. A small recording studio charg- 
ing on an hourly or project rate can 

operate in a more relaxed manner than 
a broadcast facility. Automating track 
playback levels but handling equaliza- 
tion and signal processing in real time 
might work fine in this application. A 
network broadcast facility has to be 

able to control multiple audio input 
sources and digital signal processing 
much more rapidly. Post -production 
facilities might have offline rooms that 
sound designers use to create their 
work away from clients and an audio 
room that charges a high hourly rate. 

one correlation between the number of 
audio sources available and the line 

inputs required (patch bays notwith- 
standing). This requirement carries over 

to the digital console realm as well. 
However, while analog boards need 

of speakers. Interviews, for example, 
do not send the host and subject into 
separate speakers. The rears are used 

to create a sense of ambient space only. 
Though producers are aware of the 
problems with Surround Sound broad- 

cast, many of them nonetheless 

want to mix in this format for 
archival purposes. 

Any console that can bus audio 
across six outputs can legitimate- 
ly claim to be a Surround Sound 

board, but they are not all equal. 

If you need to lay ambiences sub- 

tly across your audio field but the 

busing architecture of your board 
forces you to choose a single speak- 

er or pair, you won't be able to 
achieve the effect you desire. On 
the other hand, if all you need to 
do is lay crowd noises from an 

arena across the rears and place 

an announcer feed into the center 

speaker, why pay for functional- 
ity you don't need? 

Digital consoles, such as this AMS Neve Libra Live 
broadcast production console at CBS's control room 
#43 at its New York headquarters, must be matched 
to a facility's needs and budget. 

Layering 
All digital consoles share certain tech- 

nical characteristics. Layering is per- 

haps the most basic of these. Layering 
allows the manufacturer to reduce the 

footprint of a board and its cost. 

In the analog world there is a one -for- 
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channel strips for each output, digital 
consoles can use fewer strips by layer- 

ing. In theory, a digital console having 
only two fader strips (plus a master 

section) could access every mono or 
stereo source patched to it, simply by 

turning a knob that would page through 
the input sources. This would require the 

operator to have a supernatural ability 
to remember where all of the processing 

was in order to scroll back and forth 
through the layers. You must decide 

how may inputs are needed and how 
many strips must be available. 

Handling Surround Sound 

5.1 mixing is the buzz these days. First 

used to create realistic ambiences in the 

motion picture world, 5.1 - and even 

7.1 - is being experimented with in 

both the television broadcast and re- 

cording industries. 
There are huge obstacles to the trans- 

mission of Surround Sound, among 
them the lack of a uniform standards 
for the equipment that decodes these 

signals in the home and the placement 

December 1999 

Digital conversion 
The process of converting analog 

signal into a digital stream that the ear 

finds acceptable is difficult. In the last 

few years, however, a great deal of 
progress has been made. How much 

should you spend on converters? Use 

your ears, and know where the audio is 

going when it leaves your room. Cur- 
rently, all sound going out on the 
airwaves is converted back to an ana- 

log path, where it runs into interference 
before reaching the viewer. How much 

do you want to invest in equipment that 
lets you work to a higher standard than 
playback equipment can handle? 

The purchase of a digital board must 
be tied to a savvy reading of your 
clients' needs. An understanding of the 

basic principles should help you hone 

in on the console that's right for your 
application. 

Gary Eskow is a composer and producer who 
lives in New Jersey. 
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and On Air Around the World. 

I t SPFTSCMI TBO 

"WRC is in the final stages of its digital 

rebuild project.When it came time to choose 

between an analog or digital audio console. 

the decision was made to go with Aysis Air. 

It was important to have a multi -input board 

which takes advantage of layering to present 

a more efficient, compact, operating desk to 

the audio engineers. Because the console is 

used for multiple productions, the file recall 

setup attribute became an important feature 

to help to ensure consistency in our product." 

Jerry Agresti. Director of Engineering 
NBC 4. WRC TV, Washington, DC 

Solid State Logic 
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Predicting the future is always dangeròus, especially in the magazine business. Unlike in 
radio or TV, in the.printed world, your predictions live forever. And, if you're later proven 

wrong, believe me someone will remind yoti: Despite the dangers, I felt the benefits. outweighed 
the risks, and because Broadcast Engineering has a: history of providing leadership in the 
adoption of new teçhnology; we just couldn't renege on that duty. 
To help you better-understand the upcoming changes, we've assembled 10 well- respected 

industry experts to look towards the future: Each. was asked to address one technological 
area and discuss what changes might take place in next 10 years. In addition; each was 

asked to provide guidance to : engineers. and managers on how to implement the 
technology that will best position their facilities for tomorrow. 

The combined thoughts of,thesc technical. gurus will provide a solid- base for 
making decisions on the steps you need to begin making now. You'll learn 

where the pitfalls are and how to avoid them. You'll learn how to build on 
the digital platform you may already have in place.. Finally, you'll 

gain an insight on some important, yet not -well -known trends. 
that may help you gain an advantage over the- competition. 

Your guidebook to the coming digital changes is just ahead. 
Let's compare notes in 2010. One thing I can guarantee is that 
the winners then will be those who implemented digital 
tcchnòlogy. today.. 

Brad Dick 
Editor 
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PRODUCTION FOR DIGITAL & HD 

Digital acquisition 
Digital cinematography 

takes center stage 

By Laurence J. Thorpe 

The past decade has 
witnessed a dramatic in- 
crease in the pace of 
professional video cam- 
era development, both 
in terms of the complex- 
ity of the technologies 
being used and the rap- 

idly broadening range of applications. 
With the pace still accelerating, the next 
10 years will see even more astounding 
advances in video cameras. Furthermore, 
marketplace forces will spawn innova- 
tions that will continue to blur the lines 
between professional and consumer. 

Applications 
Broadcasters must search for camer- 

as and camcorders tailored to specific 
applications. Today, there are applica- 
tion tiers within newsgathering, elec- 
tronic field production, and in studio 
and OB production. No searching of 
technical brochures will yield the req- 
uisite wisdom in tailoring the applica- 
bility of the new products. That re- 
quires practical exploration. The old 
practice of broadcasters creating "user 
requirement documents" to help push 
the state -of- the -art in camera develop- 
ment should return. 

The biggest challenge of the next de- 
cade will be the management of the 
dual 16:9 and 4:3 aspect ratio. While 
4:3 will continue for quite some time in 

the analog domain, widescreen will 
' invariably dominate the broadcasting 
and production landscape in 10 years. 

There are no simple answers to this 
image content dilemma as program 
material increasingly crosses between 
the two image formats. Practical expe- 
rience is of paramount importance in 

seeking what might work for prime - 
time shows, news, talk shows, drama, 
special events and commercials. It can 
have substantial impact on what cam- 
eras might progressively incorporate 
by way of operational aid. Broadcast- 
ers and program producers alike should 
become aggressively involved in spur- 
ring their shooters and creative person- 
nel to grapple with this today, or it will 
never go away. 

The next decade will see a sharp ac- 
celeration in the use of digital cinema- 
tography. This will, in turn, spur more 
focused developments to make prod- 
ucts specifically tailored to the needs of 
the cinematographer. Perpetuation of 
the film vs. video debate will be an 
anachronism. Those producing televi- 
sion shows should be opening a vigor- 
ous dialog with camera and lens man- 
ufacturers. Producers will choose be- 
tween inevitably enhanced film stocks 
and all that is emerging in digital acqui- 
sition, but theirs will be a pragmatic 
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Sports and entertainment facilities are beginning to see themselves as content providers in acontent- hungry world. As such, venues 
like the Staples Center in Los Angeles are providing fully -capable production environments to make remote broadcasts less of a financial 
strain on an already taxed broadcast economy. Photo by Concept: Benson and Rice. courtesy Sony. 
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choice based upon their scripts, story- 
boards and their individual creative 
and aesthetic aspirations, and, of course, 
their budgets. 

By 2010, earlier ENG history will 
have repeated itself in primetime televi- 
sion production: It will be very largely 
electronic. Technological prowess and 
lowering cost will make this inevitable. 
The arrival of the 24p system will speed 
the transition in the major studios. 

Optics 
The golden age of the 2/3 -inch format 

has arrived. Now a de facto standard 
for both SD and 
HD cameras, this 
small image for- 
mat will domi- 
nate the scene for 
the next decade. 
The cost of lens- 

Widescreen 

an 

ical advances, including new alterna- 
tive sensor technologies. 

Broadcasters, producers, videogra- 
phers and cinematographers have in- 
creasingly fallen out of step with the 
technical pace of CCD imager develop- 
ments. They still cling to anachronistic 
methods of assessing and technically 
evaluating contemporary digital cam- 
eras. They need to recognize that con- 
tinuing their focus on the horsepower 
race in horizontal limiting resolution 
tells nothing of the advances in the 
other crucially important dimensions 
of overall picture quality. Learning 

powerful both in their operational 
dexterities and their integration into 
increasingly sophisticated production 
systems. This will continue. A new 
and broadening preoccupation with 
metadata will spawn system innova- 
tions that today are unimagined (see 
page 69). A great deal of energy has 
been expended on a "textbook" ap- 
proach to metadata instead of a much - 
needed step -by -step exploration. Prac- 
tical experimentation by broadcasters 
and program producers in collabora- 
tion with professional camera manu- 
facturers is urgently needed to ensure 

an optimization 
of the practical 
implementation 
of metadata. 
This needs to start 
now rather than 
waiting for the 
ultimate produc- 

tion of an overly thick and daunting 
standardization document that might 
well be ignored. 

On an implementation level, the 
present industry aversion to embrac- 
ing the fiber optic link between a 
camera head and its CCU is under- 
standable, but hardly helpful. Triax is 

ubiquitous and it is extensively in- 
stalled. Any transition will be painful, 
but needs to be carefully measured 
against all that will surely happen 
during the next decade. While emi- 
nently practical and low -cost, triax is 

an aging analog technology. All of the 
associated technical travails of the 
triax communication link are removed 
with the broadband digital capabili- 
ties of today's fiber links, and, new 
capabilities are enabled. Camera links 
can potentially carry far more data 
than their present channels of compo- 
nent video, audio, and control data. 
Broadcasters and producers should be 
aggressively exploring with the man- 
ufacturers new ways of maximizing 
this powerful two -way link, especial- 
ly in OB applications. Combined with 
metadata, this holds high promise for 
radically more sophisticated system 
installations. 

will invariably dominate the DTV broadcasting 

d production landscape in 10 years. 

es, however, will 
continue to be a major preoccupation, 
especially as HDTV proliferates. This 
will keep pressure on the optics manu- 
facturers to produce more cost- effec- 
tive designs. This will only intensify as 
competitive pressures usher in an era of 
HD ENG (certainly something to be 
anticipated in 10 years time). Lens man- 
ufacturers urgently need a closer col- 
laboration with broadcasters and pro- 
ducers to better define the necessary 
compromises in performance, facilities 
and costs. 

As digital cinematography takes a 
firmer hold during the next few years 
and a sizeable high -end production 
marketplace begins to develop, manu- 
facturers will open a parallel track and 
turn their design efforts to directly meet 
the needs of primetime production and 
of movie making. A second, higher tier 
of 2/3 -inch HD lenses will be needed to 
address this higher -end marketplace. 
Program producers and directors of 
production need to become actively 
engaged in an ongoing dialog with the 
optical and television camera manufac- 
turers to help shape the direction digi- 
tal cinematography will take. 

Imagers 
There have been striking develop- 

ments in competition and broadening 
applications in the fifteen years that the 
CCD has dominated the professional 
camera scene. Ten years hence, we can 
expect as yet undreamed of technolog- 

about these and how to evaluate each in 
the context of taxing real -world scenes, 
as well as new test charts, is a must for 
the future. This direct end -user feed- 
back is becoming much more important 
within an emerging digital era where 
image quality will become ever more 
important. Acquisition picture quality 
within an MPEG world cries out for re- 
examination by the end -users. 

DSP 

This will be the fastest moving of all of 
the camera technologies. Propelled by 
the most powerful of technologies - 
digital processing - and aided by 
Moore's Law in its VLSI physical im- 
plementation, astounding advances can 
be expected. We cross the millennium 
in a 12 -bit A/D era for both HDTV and 
SDTV alike. The new century will see 
the inevitable competitive march to 
higher bit rates. 

In 10 years, DSP will have endowed 
broadcast and production cameras with 
unheard -of intelligence. Real -time anal- 
ysis of picture content will facilitate 
automated adjustments to a variety of 
picture attributes critical to the capture 
of high -quality images. 

It is this DSP capability that will also 
see real -time digital imaging move de- 
finitively beyond the capabilities of 
motion picture imaging by 2010. 

Systemization 
Digital cameras are becoming more 

Laurence J. Thorpe is vice president of ac- 
quisition systems, Sony Electronics' Broad- 
cast and Professional Company, Park Ridge, 
NJ. 
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The future of 
HD production 

Post houses must rely on 

the efficiency of digital 

By Chuck Spaulding 

Today, the long - 
awaited arrival of HD 
production and the 
looming arrival of data - 
based production drive 
the engines of change 
affecting the post -pro- 
duction industry. 

These developments are more signifi- 
cant and pose greater challenges than 
anything that the industry has faced in 
decades. These new technologies have, 
in recent years, been evolutionary in 

nature. The migration from 3/4 -inch 
production to Betacam SP to DigiBe- 
ta, for example, was incremental. It 
represented improvements to existing 
601 technology. High definition, be- 

cause it involves a change in the 
standards upon which all of the pro- 
duction technologies and methodolo- 
gies are based, is a revolutionary step. 

It marks a clear break from the past. 
As they prepare to make this break, 

it would be wise for post houses to re- 

evaluate their role in the industry; to re- 

examine the way they have done busi- 
ness in the past; and to question wheth- 
er that way will continue to serve them 
well in a future shaped by high defini- 
tion and data. 

Among the questions worth consid- 
ering are: "If you were going 
to build a facility today, 
would you build it the same 

way you did 15 years ago ?" 

and "What kind of facility 
can best prosper in a world 
where HD and data produc- 
tion are not the exception but the 
norm ?" 

Before attempting to answer those 
questions, it's worth examining the state 

of the industry today. It's no secret that 
at many facilities profit margins are 

slim, perhaps in single digits. In fact, 
judging by the recent number of bank- 
ruptcies and closures, it's clear that 
more than a few facilities are not mak- 
ing a profit at all. 

One reason for poor profits is that 
facilities today have no way of differen- 

HD pr 

pro 

Tomorrow's post houses must be prepared to employ all the advantages digital has to 
offer, including its robust capacity for sound. Studio Aat Post Logic Studios in Hollywood 
features a 72 -input Solid State Logic 6000G mixing console and an Avid Audio Vision 
workstation. Photo courtesy Spelling Communications. 

tiating themselves from one another. A 
facility might spend $5 million on its 
infrastructure. Yet, on any given day, 

an artist could resign, set up shop down 
the street and compete on par with his 

former employer. The new "boutique" 
could very well produce images about 
as good about as fast as the old "facto- 
ry" at a fraction of the investment. 

In most industries, bigger is better. 

General Motors can build cars faster 
and more cheaply than a guy working 
in his garage. It enjoys economies of 
scale. But in the post industry, being 
bigger can be a detriment. As a post 
house grows bigger it does not neces- 

sarily work faster or better, it just has 

Such a facility cannot easily scale up to 
meet rising demand, or scale back to 
lower overhead when demand sags. It 
may wind up selling its services at a 

discount simply to keep its rooms full. 
What does all this have to do with 

high definition? Everything. Because in 

the world of HD, the pressures on post 
house profitability grow larger. 

First, HD production requires post - 

production facilities to undergo an ex- 

tensive recapitalization. High defini- 
tion is a discontinuous innovation - 
few of the tools employed in SD produc- 
tion can be applied to this new standard. 

Post facilities therefore have to buy a 

whole new set of tools, tools that cost 

significantly more than the tools 

they are replacing. 
With profits already low, 

it's not clear where the mon- 
ey to pay for all this expen- 

sive new gear will come from. 
Clients have already indicat- 

ed that they are willing, at best, to 
share the costs associated with the 

transition to high definition. 
Moreover, HD production is intense- 

ly demanding of technological and ar- 

tistic resources. In this respect, HD 
production more closely resembles film 
production than SD video production. 
Imagine, for example, color correcting 
a beauty shot for a car commercial. 
Working in standard definition, you 
might notice a muddy reflection in a 

hubcap. Viewing the same shot in high 

oduction more closely resembles film 

duction than SD video production. 
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more rooms. A larger facility has 

higher overhead than a smaller house 

without gaining any significant com- 
petitive advantage. This model inev- 
itably drives profits down. 

Another drag on profits is the rigid 
structure of most post houses. A facility 
with, again, $5 million in infrastructure 
might be set up to handle 10 projects 

simultaneously. If, then, it finds itself 
with more than 10 projects in- house, it 
has a production bottleneck. If it has less 

than 10 projects, it has empty rooms. 
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An effective model for HD production, 
one that enables facilities to operate 
profitably, must be one that allows facil- 
ities to enjoy economies of scale. The 
bigger a facility grows, the more it 
invests in infrastructure, the more effi- 
cient it becomes. It is able to turn out 
images faster and better than smaller 
rivals. This model would also allow 
new resources to be quickly and easily 
added to meet rising demand or for 
overhead to be reduced when demand 
slacks. This would give facilities the 
ability to control their costs. This model 
would also be easily reconfigurable so 

that, for example, a facility involved in 
color correcting for commercials by day 
could be working on film mastering and 
digital restoration at night. This would 
allow facilities to go after new revenue 
streams rather than engaging in a fero- 
cious competition with one another over 
for a bigger piece of a small pie. 

Is such a new production model a 

pipe dream? 
No. What is needed to make this new 

model a reality is simply to take full 
advantage of existing data technolo- 
gies, develop a small number of new 
technologies and, primarily, to apply a 

new way of thinking about how post 
production should work. Today, most 
facilities consist of a number of rooms, 

11,4% 11,4% oc se work 

each centering on one very expensive 
system that empowers one artist to do 
one thing. These rooms are serially 
connected to one another. In contrast, 
the new data -based model would feature 
a collaborative work environment, with 
many more, but far less expensive, work- 
stations empowering many more, but 
by- and -large less highly paid, artists. 
These workstations would be connected 
in parallel so that all would have simul- 
taneous access to data. Under this mod- 
el, new resources could be easily added 

at relatively small cost with each new 
resource adding to the overall efficiency 
of the "factory" environment. Bigger 
would be better. In addition, it would no 
longer be easy for a single artist to strike 
out on his own and compete with his 

former boss. A facility's resources could 
also be easily repurposed to differing 
kinds of projects. This model not only 
provides a means for facilities to man- 
age the enormous data storage and 
manipulation demands incumbent to 
high definition and data production, it 
allows them to do so profitably. 

The technological hurdles to imple- 
menting such a model are few. A far 
bigger challenge involves changing a 

mindset ingrained through decades of 
working in the 601 production model. 
It's not easy to teach an old dog new 
tricks, but for facilities that want to 
survive and prosper in the future world 
of high definition and data, it's one 
trick they would do well to master. 

Chuck Spaulding is president of Postware. 

Metadata in the 
new millennium 

The growth of metadata 
will drive television 

By Chuck Fuller 

Few would argue that 
over the next 10 years, 
television is poised to 
undergo dramatic 
transformations in cap- 
ture, production, de- 
livery, and consump- 
tion. While many tech- 

nologies, infrastructure changes, and 
consumer paradigms will affect these 
transformations, it is the advent of 
metadata (data about the content) that 
will have the biggest impact and en- 

able the deepest, most central changes 
in the medium. Metadata acts like a 

card catalog in a library, unlocking 
the wealth of information in digital 
media content. Metadata extraction, 
application and exploitation are the 
keys to leveraging all of the other 
changes on the horizon. Without meta - 
data, TV will remain TV, regardless 
of changes in the plumbing. 

At the end of this transformation, which 
will be complete and stabilized by the 
year 2010, we will see content capture 
and production processes that are com- 
pletely digital. Distribution will also be 

completely digital and will consist of a 

hybrid of airwave, cable, satellite and 

The changes of the next decade will most greatly affect locally produced programs 
such as the news. Stations like 1713 will shift nearly every aspect of producion. from 
configuring its news studio for 16:9 to changing the way its content is archived. Photo 
courtesy Sparling. 

December 1999 Broadcast Engineering 69 
www.americanradiohistory.com

www.americanradiohistory.com


Internet delivery mechanisms that are 

the endgame of convergence. Consumer 
devices in the home will exhibit dramat- 
ic increases in fidelity, flexibility and 
friendliness. Such statements are per- 

haps obvious; however, what is not 
obvious are the specific changes, mech- 

anisms and features making up this 
future television environment. A close 

inspection of the definition, role and 

capabilities of metadata in this con - 
verged world is the key to providing 
insight into those specifics. 

Metadata explained 
Metadata falls into two major catego- 

ries: Automatic information extraction 
and manually added information. 

Automatic information extraction is 

index information derived automati- 
cally by signal analysis algorithms, such 

as keyframe storyboards, CC- textfTele- 
text extraction, speech recognition, 
speaker identification, face recognition, 
optical character recognition, etc. Man- 
ually added information is value -added 
information applied by humans as part 
of the production process, including e- 

commerce tags, hyperlinks, editorial 
descriptions, keywords drawn from 
controlled vocabularies, rights man- 
agement information, version man- 
agement information, etc. 

Automatic metadata extraction pro- 
cesses will continue to advance and 
will include automated narrative seg- 

mentation, content summarization, 
object recognition and hierar- 
chical derivative- content map- 
ping. Value -added informa- 
tion will benefit from im- 
proved metadata standards, 
system -level awareness and 
use of metadata, as well as 

enhanced metadata packag- 
ing and transport mechanisms 

such as MPEG -4 and MPEG -7. 

Metadata will become central to the 

production and value chain of video, 
from the camera to the consumer. This 
trend is already occurring, and can be 

seen in the feature sets of digital cam- 

eras, the industry focus on digital me- 

dia asset management systems, and the 

emergence of searchable video on the 

Web. As the decade progresses, meta- 
data extraction will move closer to the 

lens (see page 66), and metadata exploi- 
tation will move closer to the consumer. 

Metadata increases the value of con- 

M 

prod 

Metadata. data about data, is the key to increasing the value of a stations arch 
finding new purposes for previously acquired content. It will allow stations like K 

Seattle to see significant savings in the cost of production and archive maintenance 
courtesy Sperling. 

tent throughout its life cycle, lowers the 

cost of production and archive mainte- 
nance, and significantly enhances the 

end -user experience by providing a 

"pull" metaphor with deep personal- 
ization. While the information elite 
will embrace this kind of personalized 
pointcasting and active engagement, 
broadcasting itself will continue to dom- 
inate the infrastructure. However, in- 
telligent agents that can perform the 

personalized "pull" on behalf of the 

various information about the captu 
process, including `takes', time- stamps, 

GPS information and annotations en- 

tered by the camera operator. In the 
future, full- featured metadata extrac- 
tion processing (including keyframes, 
speech, personality identification, etc.) 

will be part of the output of the camera, 

packaged in an MPEG -7 transport, and 

fed into the production process. 

Metadata use enhances the produc- 
tion process: Broadcasters will need to 

manage an ever increasing num- 
ber of information sources, dis- 

tribution channels and compet- 
itors, while at the same time 
dramatically reducing produc- 
tion costs. In this environment, 
being able to automatically ac- 

cess, edit and air digital content 
is mandatory. Metadata, with 

its ability to help journalists and produc- 
ers immediately locate and manage 

content, holds the key to broadcasting 

efficiently in the 21st century. 
Metadata drives the archive: Con- 

tent that is forked off to an archive 

(during and after production) is well 
prepared for the application of library- 
science techniques which enable long- 

term storage and retrieval. Assets that are 

not carefully indexed with metadata will 
be lost in the petabytes of archived con- 

tent. Ready access to archived content 

will enable new revenue opportunities. 

etadata will become central to the 

uction and value chain of video, from 

the camera to the consumer. 

70 Broadcast Englnaoring 

consumer, filtering through thousands 

of broadcast channels to create a surfa- 

ble number of personalized channels, 
will enhance the viewing experience - 
a change not possible without end -to- 
end metadata. 

The future of television 
Advances in metadata technology 

and the proliferation of its use in the 

content life cycle will drive the future 
of television. The key areas to watch: 

Metadata extraction moves closer to 
the lens: Digital cameras today capture 
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 Metadata provides deep personal- 
ization: Metadata offers fine -grained 
search and browse on demand to active 
information consumers, enabling effi- 
cient and accurate pull of content. Meta- 
data also provides the necessary handles 
for agent -based filtering that can dy- 
namically learn consumer preferences 
and interests. Intelligent agents thus 
maintain the passive viewing experi- 
ence, but with far more targeted and 
interesting content. Advertising and com- 
merce opportunities will exploit content 
associations and personal profiles, all 
within the privacy of the set -top box. 

Video -on- demand is realized at the 
fringes of the distribution infrastruc- 
ture: Technological advancements in 
mass storage will continue unabated 
during the decade, producing multi - 
terabyte storage devices at commodity 
prices. The digital VCR will converge 
with the set -top box housing multiple 
channel tuners and intelligent agent 
software. Thousands of hours of high - 
fidelity preferred content will be con- 
stantly available for searching and 
surfing. Metadata will stream down to 
the set -top along with the digital me- 
dia, where it will be analyzed and 
compared to interest profiles. Condi- 
tional- access content will be encrypted 
and stored locally where it can be 
unlocked instantaneously. VOD will 
become a reality, not with massive 
head -end servers and fiber -to- the -home, 
but with highly distributed, personal- 

Today's facilities route a variety of sig- 
nals. everyt hing from 601 to Internet data. 
Photo courtesy Technical Industries. 

ized storage devices. Head -end video 
servers, coupled with IP- multicast mech- 
anisms to alleviate bandwidth bottle- 
necks, will only be needed for live 
content distribution. 

Regardless of the specifics you envi- 
sion for the future of television, the 
industry changes during the next de- 
cade will surely astound us. Excepting 
the inventions of television and radio 
themselves, metadata promises to en- 
able features and capabilities that are 
unrivaled in the history of the industry. 

Chuck Fuller is a co- founder of Virage Inc. 

Tomorrow's 
newsroom 

Everything you need is 
available today 

By David Schleifer 

Almost everything 
you need to build the 
newsroom of the fu- 
ture is available today. 
The problem is in try- 
ing to get it all to work 
together. 

Even making it all 
work together is the first challenge of 
integration. Just making sure that there 
are industry standard formats that can 
deliver compatibility between acquisi- 
tion, editing and playback has been a 
struggle. The second and perhaps more 
important challenge is to deliver on the 
kind of integration that truly gives 
broadcasters choices and delivers new 
functionality and flexibility in the pro- 
cess or workflow. 

Improving newsroom workflow 
Integration directly affects workflow, 

and workflow determines how quickly, 
cost effectively and efficiently the job is 
done. Some elements of the job the 
newsroom is challenged with today are 
very different from the challenges of a 
few years ago, while others have re- 
mained constant. A constant is the 
need to process information, to add 
value to pictures and sound and to do 
it in the most cost -effective manner 
possible. A new factor is the need to 
squeeze more efficiency out of the 
process while leveraging the same 
information to many promising, and 

in some cases unproven, new outlets, 
like the Internet or HDTV. In facing 
these new challenges stations need to 
re- examine workflow. It would be sim- 
ple if you could put an Internet pub- 
lishing button on a tape deck, let 
several people edit from the same tape 
at the same time, or automatically 
track metadata from the field to play- 
back and archiving on paper. Unfortu- 
nately this requires several new areas 
of integration. 

The process of creating news easily 
breaks down into four general areas: 
acquisition, production, playback and 
archiving. All of these areas must be 
linked together. The material acquired 
must easily flow to the production sys- 

tems. While newsroom computer sys- 
tems already manage this by bringing in 

wire services or allowing remote dialup 
for reporters, the process of managing 
pictures and sound is not as efficient. 
DVCPRO and MPEG allow for compat- 
ibility, but that is just the first step. In the 
production cycle, systems must reduce 
the number of errors by eliminating 
retyping of information and other man- 
ual steps. Moving a video ID from a 

rundown into a nonlinear editor, and 
then onto the playback server is a clear 
example of this. New tools to manage 
the data online are also needed. Just 
being nonlinear is not enough; you need 
to find, sift, sort and use your material 
easily and quickly. Can you find out 
what clips have been used in a story, 
what alternate clips you might have 
from an interview to refresh your piece, 
how many stories use a particular sound 
bite, and can your editors all have access 
to the information and the media? These 
are important tools in today's competi- 
tive news environment. 

In addition, integration must consider 
an Internet strategy. Users often say that 
the Internet is critical to their success, but 
that it must be free - free in the sense 
that it does not overly burden their 
efforts to get shows on the air. News 
production systems will have to meet 
that challenge. Systems will need to 
make it easy to repurpose and deliver 
both new and old content to new chan- 
nels. Over time, the process of deliver- 
ing news to the Internet and to the 
antenna will merge into one process. 

David Schleifer is manager of Broadcast Field 
Marketing for Avid Technology. 
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THE DIGITAL INFRASTRUCTURE 

Broadcast's 
digital tomorrow 
Analog is dying - long 

live digital. 

By John Luff 

As the last decade of 
the century comes to a 

close it is clear that we 
face a growing swell 
of change in the tech- 
nology that provides 
the infrastructure of our 
business. The changes 

in the next decade will be just as 
astounding as those we have seen in 
the 1990s. The last decade has brought 
video servers, practical high -quality 
CCD cameras, flat- screen displays, 
video servers, digital transmission to 
the home, practical HDTV produc- 
tion tools and a host of other stunning 
developments. 

In the past we have often thought of 
single -purposed devices and how to 
connect them in a string to make the 
path between the camera and receiv- 
er transparent. With analog technol- 
ogy and full- bandwidth digital sys- 
tems, we strive to get a perfect rendi- 
tion of the signal to the other end of 
the pipe. As compressed signals be- 
come a dominant theme, as indeed 
they already have in VTRs and many 
transmission systems, we need to 
think more clearly about what we are 
trying to 
achieve and 
how to best 
apply the 
available 
bits in an 
efficient net- 
work. In 

audio, PSIP, closed- captioning data 
and, potentially, other streams to as- 
semble a useful broadcast. 

There is a convergence occurring 
among the underlying technologies 
in consumer electronics and profes- 
sional broadcast electronics. Any of 
us old enough to remember what 

H L " 

stood for 
on the 
side of a 

portable 
camera 
realize 
that consumer camcorders produce 
pictures and sound superior to those 
from the state -of- the -art broadcast 
camera scarcely 20 years ago. Now 
we see DV consumer recorders from 
many manufacturers that share con- 
cepts and even actual hardware (co- 
decs) with serious professional cam- 
corders. Compression hardware that 
began in teleconferencing has mi- 
grated upscale to broadcast, and is 

now moving downscale to the Inter- 
net and other uses. As the bandwidth 
of wired paths to the home increases, 
the importance of ubiquitously avail- 
able compression will continue to 
increase. 

Int the next 10 yea 

death of anal 

New engineers 
In viewing the history of broadcast 

engineers, we might say we were the 
"fix -its" in a facility, without whom 
nothing kept running for long. How- 

ever, today's 

The linear push model of 

entertainment television has begun 

tocrumble. 

planning NTSC systems, I placed 
myself at the signal source looking 
towards the destination, ultimately 
the home. Today I find it more illumi- 
nating to look backwards from the 
final destination, back into the sys- 
tem, and think about what signals 
need to be delivered to the device in 

order for it to do its job. For instance, 
an ATSC encoder needs video, AC -3 
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v 

electronics 
are highly 
reliable and 
increasingly 
repairable 
only at the 
subassem- 

bly level. Moreover, we once admin- 
istered a complex web of intercon- 
nected pieces and made hundreds of 
adjustments using waveform moni- 
tors and vectorscopes. We needed to 
adjust NTSC signal timing to a pre- 
cision of better than Sns - not a 

simple task. Now digital switchers 
time themselves, and signal equal- 
ization is automatic up to the point 
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where a digital signal simply disap- 
pears. Most importantly we are now 
becoming network managers in com- 
plex local area networks of intercon- 
nected systems controlled and moni- 
tored by computers. 

In the next 10 years, we will see 
the death of analog systems, the 

death of 
the ubiq- 
uitous lin- 
ear media 
video re- 
corder in 
produc- 

tion and air operations, and the 
rise of HDTV to the role of predom- 
inant media. Consumer electronics 
will continue to penetrate the edges 
of our universe, and may well show 
up in ways that eliminate the blur- 
ry lines separating professional and 
consumer electronics today. Test 
equipment will broaden to allow 
tests on compressed streams to pro- 
vide meaningful qualitative judge- 
ments to be made. 

I do not want to ignore the most 
important change in our industry. 
The linear push model of entertain- 
ment television has begun to crum- 
ble. Our role as technologists is to 
provide a conduit. As programs 
change in form, as in news deliv- 
ered 24 hours a day via the Web or 
other low bit -rate pipes, we must 
change our view of what technolo- 
gy must provide to our colleagues 
who build the business case that 
supports our enterprise. We have a 

legitimate role as technical evan- 
gelists to explain what technology 
can do and to use our creative 
energy to facilitate their dreams. 
When Michael Fuchs began the ex- 
periment that became HBO, few 
understood how fundamentally sat- 
ellite transmission would revise our 
technical world. Digital technolo- 
gy gives us new tools to craft in- 
credible systems for serving the 
"public interest, convenience and 
necessity." 

rs, we will seethe 

og systems. 

John Luff is president of Synergistic Technolo- 
gies, Canonsburg, PA. 
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Automating test 
and measurement 
Electronic "eyes" will 
oversee your signal. 

By Mark Everett 

Estimating where this 
industry will be in the 
next 10 years is a tall 
order, and reducing the 
subject down to test and 
measurement is even 
harder. Furthermore, to 
limit the scope of this 

article, I have purposely avoided the 
inclusion of MPEG and ATSC testing - 
both of which are important, and both of 
which may be evaluated in their com- 
pressed state and in their reconstructed 
state. 

One thing is fairly certain, the tradi- 
tional XY deflected CRT display will 
be a thing for museums. We probably 
will have devices with a similar ap- 
pearance, but they will most likely be 

VGA tubes or high -resolution, high- 
speed flat panels with progressively 
scanned displays rather than the con- 
tinuous line CRT display of the last 
half of a century. Other primary chang- 
es to test and measurement will be the 
implementation of devices that dis- 
cover, repair and report deviations 
from established requirements. Video 
production and transmission facilities 
will continue to have very high stan- 
dards for signal quality, and they will 
have all sorts of difficulties finding 
and funding personnel who are capa- 
ble of recognizing and solving signal 
quality problems. Further, to limit the 
scope of this article, I have purposely 
avoided the inclusion of MPEG and 
ATSC testing both of which are 
important, and both of which may be 

evaluated in their compressed state 
and in their reconstructed state. 

Evaluation 
The types of devices used will work 

in the originating digital format (the 
production digital format AES/EBU, 
601, 1080i and the like), rather than in 
analog origination format or the trans- 
mission format (AC -3, MPEG, ATSC, 
etc.). Monitoring nodes or probes that 
will be placed in every originating 

Studio 
Camera 

Studio 
Camera 

Studio 
Camera 

Studio 
Camera VTR 

Production 
Switcher 

Routing 
Switcher 

Monitoring/Testing/Correcting/Reporting 

ATSC 
Encoder 

Display 
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Figure 1. Automated monitoring, testing and correction makes the handling o 
today's digital signals much easier. 

path and these devices will report to a 

central monitoring, alarm, repair and 
reporting station. Products that are 
now available can scan, evaluate and 
modify live video in real time on a 

pixel -by -pixel basis. Data can be col- 
lected against any number of time 
clocks (GPS, timecode, etc.) and data 
can include metadata identification 
or similar embedded IDs to accurately 
control the specific information and 
log. A fair amount of work is in 
process now to lay the framework to 
imbed such information in original 
video information. 

The next challenge is to develop 
well- defined signal profiles established 
to assist in judging video levels, color 
intensities, hues, audio levels, equal- 
izations and similar attributes. These 
profiles will have to be adaptable to 
sports, rock concerts, movies, car- 
toons, news, situation comedies and 
the list goes on. Imagine a movie such 
as "Dick Tracy" with the dramatic 
use of specific saturated colors. This 
represents at least one challenge to the 
type of profiles to which the system 
must adapt. 

Profiling 
So, with that part of the concept 

understood, the next step is to apply 
the profile to material in real time, 
and to report any variances to a 

master control point - machine, not 
human. The master control point will, 
based on other guiding profiles and 
response parameters, apply correc- 
tions to the offending signal. Histo- 

grams will be developed and correc- 
tions will be issued based on contin- 
ual input from the sensor. Certain 
signal parameters are easy, but many, 
such as content issues a frozen 
frame, when the video should be 
moving, or film dirt or scratches are 
more challenging to capture. Algo- 
rithms can be developed and data 
can be evaluated against those and 
many other requirements. 

Repair 
The next function is to repair the fault. 

Here, again, the profiles and histo- 
grams are used to develop adjustment 
parameters to repair the fault. It is 

possible that not all faults can be re- 

paired, but even missing picture infor- 
mation can be developed based on the 
same prediction concepts as used in 
MPEG. Fault repair is a necessary step 

as algorithms can respond more quick- 
ly and accurately than can operators, 
and many faults on the pixel level, will 
probably be missed by operators. Cer- 
tain functions, such as scratch repair, 
noise elimination and color limiting, 
are common today and can also be 

included in the type of real -time correc- 
tions applied to all video. 

Reporting 
A fourth function will be logging and 

reporting all of these faults and the 
corresponding actions based on time 
stamps, sources, scene information, 
extracted metadata and other avail- 
able information. From this informa- 
tion, engineers and managers will be 
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able to review and evaluate actions, 
review processed video often and ap- 
ply the resulting information to im- 
proved functional algorithms. A natu- 
ral extension of this logging and re- 

porting is at least some recorded his- 
tory and presentation of the fault and 
the applied correction. Expect to see 

high -speed Internet connections avail- 
able for real -time expert intervention - let the chief engineer view it, check 
it and adjust it at home via his PC. 

While some of this functionality is 

present today, higher speed intercon- 
nections and higher speed processors 

of the future will dissolve the limita- 
tions of the current approaches. 

The future of test and measurement 
is led by a few truths. We will have 

fewer qualified technical operators 
and engineers available to perform 
routine functions. Digital and com- 
pressed digital formats will all but 
eliminate transmission and storage - 
based signal degradation. Humans 
will continue to disrupt the best efforts 
of automatic controls. The wrong pro- 
gram material will be selected for 
presentation. Key equipment will fail 
at the most inopportune time. All of 
these factors lead to the necessity of 
automated evaluation, reporting and 
correction - a necessity that future 
test and measurement equipment will 
have to address. 

Mark Everett is vice president, Advanced 
Technology for Videotek, Inc. 

ONSUMER ISSUES 

Digital and HDTV 
in 2010 

Will HD ever fly? 

By David Mercer 

How far away is 

2010? In the Internet 
era, some would ar- 
gue that it might as 

well be 2100 if we are 

trying to predict what 
the world will be like. 
The pace of develop- 

ment in consumer technologies has 

accelerated so much in recent years 

that the crystal ball can seem more 
hazy than ever. 

Our own research suggests that con- 
sumers are dissatisfied with what tele- 

vision has to offer today, but that they 
believe strongly that it will improve in 

the years to come. When asked to 
indicate how their time allocation will 
change, out of a selection of around 20 
common household activities, consum- 
ers choose "watching television" as the 
activity which they expect will see the 

steepest decline in the coming years. At 
the same time they are looking forward 
to some of the technical innovations 
that will improve the television experi- 
ence. Innovations that will improve 

News facilities, such as the CNN newstand production facility, should prepare to 
repurpose and deliver video to the Internet. Photo courtesy Technical Industries. 
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digital television, flat panel displays 
and DVD all attract high levels of 
interest. 

Nobody disputes the idea that digital 
would make much better use of that 
scarce resource we know as broadcast 
spectrum. What is debatable, however, 
is how we move from where we are 

today to where we want to be. Unfortu- 
nately for the U.S. as well as most other 
countries, the perceived wisdom has 

rested on the idea that analog television 
can be migrated to digital television 
simply through the process of introduc- 
ing the new technology and expecting 
consumers to upgrade. Real -life experi- 
ence is beginning to demonstrate that 
it's not that simple. 

No plan 
The U.S. DTV transition plan has 

been developed on the premise that 
terrestrial networks will gradually in- 
troduce HD programming and trans- 
missions into their regular schedules. 

However, this is not obligatory within 
the FCC guidelines, and broadcasters 
are divided on the best way to pro- 
ceed. Those that have started HD 
transmissions are effectively deliver- 
ing to a nonexistent audience, and 
therefore unable to begin recouping 
costs. Others remain convinced that 
their digital capacity is best used for 
several SD channels and/or data ser- 

vices. 
But the big mistake for the digital 

terrestrial TV strategy has been to 
ignore the competition. DBS satellite 
service providers such as DirecTV 
and Echostar have already persuaded 
11 percent of homes to go digital. 
Digital cable services are now in 
around 4 percent of homes. By 2005 
we expect 55 percent of U.S. house- 

holds to have digital TV via either 
satellite or cable. 

Satellite operators have introduced 
HDTV and cable is being forced, 
albeit slowly, to follow suit. The U.S. 

is one of the few places in the world 
where we expect a significant market 
for large- screen HDTV to develop. 
The evidence suggests that there are 

already one million consumers each 

year who spend an average $2000 on 

TV sets with 40 -inch to 70 -inch dis- 
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plays. If these consumers are willing 
to spend this much on TV sets relying 
on today's NTSC standard, they would 
surely spend similar amounts, if not 
more, on HDTV sets. In fact, the 
arrival of HD should boost demand 
for TV sets of this size, as there are 
probably potential customers who have 
delayed buying a set because of the 
relatively poor quality offered by rear - 
projection display technology relying 
on NTSC. 

Market size 
So, unlike some analysts who main- 

tain that high definition has no future 
at all, we believe there is potential for 
a niche market to develop. The only 
question is how big is that niche? 
Today around 7 percent of U.S. homes 
own a TV with a display 40 inches or 
larger. High definition could con- 
ceivably increase this level perhaps 
to 15 or 20 percent. But if it is going 
to reach more people than this, we 
believe that HD sets of 40 inches or 
more will need to cost less than 
$1000. While new display technolo- 
gies will continue to emerge, there is, 

as of yet, nothing on the horizon that 
makes this conceivable. Remember 
that the average price of a TV set 

today is $340. HDTV must compete 
in this context. 

The set -top box will remain dom- 
inant for many years because the 
easiest way for con- 
sumers to access new 
services (and for ser- 
vice providers to 
build an audience) is 

to upgrade existing 
TV sets. The last 
thing consumers want is to spend 
thousands of dollars on a new TV 
set only to have it become obsolete 
%tithin a couple of years when the 
next new service is launched. The 
TV set will continue on its path 
towards becoming essentially a 

"dumb monitor" to which one or 
more devices are attached. 

The problems associated with 
ATSC have been well discussed, 
and the pressure to revise the stan- 
dard is likely to prove overwhelm- 
ing. While ATSC's technical weak- 
nesses clearly need to be resolved, 
we also believe the opportunity 
should be taken to step back from 

Sophisticated edit rooms like this one at WCW allow facilities to be both more efficient 
and provide better quality content. Photo courtesy Technical Industries. 

the whole approach to the digital 
transition and reconsider the strat- 
egy. Terrestrial broadcasting oper- 
ates in a highly competitive envi- 
ronment, and its capacity limita- 
tions mean that it can never offer 
direct competition with either sat- 
ellite or cable delivery. In the not - 
too- distant future a fourth medium 
will begin to make an impact - 
Internet delivery of video services. 
Broadband Internet is not a viable 

in hard disk drives will make a major 
impact on how television is perceived. 
The progress of interactive television 
will be fragmented, since it will be 

supported by a range of different STBs 

and service providers, but its future is 

now assured, if only because today's 
TV companies know they must move 
in this direction to survive. 

In 10 years' time, it is likely that: 
A high proportion of the house- 

holds will have access to SD digital 
signals from satellite 
and cable operators; 

High definition will 
have a niche position 
within this market; 

A growing number 
of viewers will also be 

using Internet -based subscription vid- 
eo services; 

Many households will still own TV 
sets which are dependent on terrestrial 
analog signals, and a significant num- 
ber of households - probably 20 per- 
cent or more - will still be entirely 
dependent on analog over -the -air TV; 
and, 

Interactive TV will be widespread 
in various forms. 

One thing is certain: television will 
have to adapt to an Internet world or 
face a period of continued decline. 

Remembe 

is $34 

r that the average price of a TV set today 

O. HDTV must compete in this context. 

competitor today, but technologi- 
cal enhancements are rapid and it 
will not be long before it starts to 
compete with today's television 
market. 

New features 
Finally, consumers will soon be- 

gin to see a wide range of enhance- 
ments to their TV services, ranging 
from content -related features such 
as background information and 
viewer- direction, to full -fledged 
Internet -type services like e-mail 
and Internet surfing. 

Something to watch out for in partic- 
ular is local storage: STBs with built- 

David Mercer senior analyst for Strategy 
Analytics, Newton, MA. 
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Tomorrow's 
television displays 

What will your screen 
look like? 

By Joe Kane 

After years of antic- 
ipation, HD imaging 
is upon us. Though 
we have had a seem- 
ingly endless amount 
of time to ramp up on 
HD display devices, 
only a few compa- 

nies have come forward with prod- 
ucts that do a good job of displaying 
HD images. 

The accommodation of higher scan 

rates is a new science relative to 
mass -market TV sets. Most manu- 
facturers have been slow to learn 
the requirements of video in order to 
accommodate high definition, in- 
cluding the right colors of red, green 
and blue. In practice they are doing 
little more than adapting existing 
NTSC technology. There is little 
recognition of the fact that if a set 

will properly accommodate the re- 

trace time of 1080i, covering 720p 
is essentially free. 

Displaying true HD images requires 
resolution, color and luminance ca- 

pability. These parameters are mu- 
tually exclusive unless you are will- 
ing to pay a lot of money. Light 
output goes down as resolution goes 

up or as we approach the correct 
colors of red, green and blue in a 

CRT. How low does the light output 
get? Fifteen -foot Lamberts for one 
brand of 27 -inch professional HD 
monitor with the wrong colors and 
five -foot Lamberts for another with 
the right colors. If a professional 
tries to increase the light output he 

will find most of the detail missing. 
One would argue that a 27 -inch mon- 
itor is not large enough. Certainly a 

five or six -foot wide image is needed 

to do justice to true HD video. 
Direct view CRT technology is 

limited in size, resolution and light 
output. Fixed array light valves are 

limited in resolution and contrast in 
the blacks. For the time being, real 
picture quality is only available 
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from a nine -inch, electromagneti- 
cally focused CRT projector, of 
which there are three brands. You 
can expect 10 -foot Lamberts off of a 

high -quality five -foot screen from 
these projectors. Light will go down 
as image area is increased. At least 
one of those three brands will prob- 
ably show a true 1920x1080, but 
only at a re- 
duced light 
output. By 
the way, rear 
screen tech- 
nology has 
come for- 
ward in qual- 
ity to success- 

CRT displays can produce as much 
as 40 percent more light output when 
driven with a progressive signal as 

opposed to an interlaced signal. 
Larger sets will require more than 
480 active lines to produce the best 

possible picture. A 13 -inch set might 
be good at 480 lines while a 27 -inch 
set might require 600 lines. If the 

converters need- 
ed for the fixed 
array displays 
were attached to 
CRT displays, 
the set itself 
could do the best 

job its size 
would allow. A 

What chance is there of HDTV 

becoming attractive to the 

average consumer, let alone the 

broadcaster? 

fully compete with the best of front 
screens. 

If displaying HDTV is expensive 
and probably will continue to be 

that way for the next 10 years, what 
chance is there of HDTV becoming 
attractive to the average consumer, 
let alone the broadcaster? The prob- 
ability is great if set manufacturers 
change the way they build sets. They 
are being forced in that direction by 
fixed array display devices, but have 

yet to make the connection with 
CRT technology. Any signal received 
by a fixed array must be converted 
to the display's size before it can be 

shown. If applied to CRT displays, 
this approach could produce far 
better looking pictures at about the 
same price as today's TV set. 

larger set would do a better job, 
creating a step -up market with great- 
er rewards in picture quality, par- 
tially because of HDTV as a source. 
More important, these sets become 
universal - saleable anywhere in 
the world. 

The future of all imaging is in dis- 
plays running at their own best rate. 

High -quality scan rate converters are 

beginning to appear at costs that 
would fit into consumer -priced TV 
sets. While the highest -quality sets 

will continue to be expensive, con- 
sumers can expect to see new, lower - 
cost options soon. 

Joe Kane is CEO of Joe Kane Productions, 
Hollywood. 

In facilities like CNN in Atlanta, acquisition, production, playback and archiving must 
all be linked together. Material from this newsstand, one of 27 Avid stations, must 
easily flow to the production systems. Photo courtesy Technical Industries. 
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MAKING MONEY WITH DIGITAL 

TV's business 
model 

Can TV survive the digi- 
tal revolution? 

By Stephen Turpin, Jr. 

Monumental deci- 
sions are being made 
about the future of the 
television industry, not 
the least of which is 

how the current busi- 
ness model should 
evolve to meet the 

changing environment. With fierce 
competition from cable, the Internet 
eroding station viewership and the 
continuing issues regarding program- 
ming costs and availability, broad- 
casters are beginning to realize their 
future will rely on a very different type 
of business approach. But as we head 
into the next century, what will that 
new approach be? More importantly, 
what are the elements that will influ- 
ence it? 

It is evident that the TV business 
model of the future will move towards 
narrowcasting. We have become a 
more segmented society in terms of 
lifestyles and values, and this has 
resulted in television having to meet 
the entertainment needs of a variety of 
segmented audiences. Consequently, 
broadcasters will migrate to narrow- 
casting as we enter the new century, 
and with this significant trend will 
come a whole new set of challenges. 

Casting about 
Multicasting will create opportuni- 

ties for additional revenue streams by 
leveraging digital transmission capa- 
bilities. This new technology will in- 
crease the amount of data that can be 
transmitted by allowing the current 
single channel to be split into four new 
ones. As a result, broadcasters will be 
able to transmit four times the pro- 
gramming on one signal. With 10 
stations in any given market, SDTV 
can potentially create 40 new chan- 
nels. 

One of the fundamental advantages 

of multiple channel offerings is its 
ability to air prepaid block program- 
ming while at the same time airing 
traditional programming. Because 
most local 
programming 
takes place 
during non - 

prime time 
hours, sta- 
tions addition- 
al channels to 
fill during the 
day will have the ability to generate 
up to four streams of revenue in the 
same time segment. Ultimately, this 
will help to cover the additional costs 
of going digital. 

Additionally, multicast programming 
can play an important role in filling 
the increasing demand for narrow or 
focused programming for specific au- 
diences. A good example might he a 

local PBS affiliate narrowcasting pro- 
gramming into schools. At any given 
hour "Bill Nye the Science Guy," 
"Nova," a foreign language lesson 
and a history documentary could all 
be broadcast simultaneously to reach 
specific school -age groups. 

Because multicast programming fits 

well into the trend toward narrow- 
casting, it has the potential to be a 
strong revenue source, and positively 
serve the marketplace. Of course all 

of this is aca- 
demic if sta- 
tions do not 
begin to make 
the commit- 
ment both fi- 

nancially and 
operationally 
to transition 

Therein lies the next chal- 

Expenditures in 2001 should total 

almost $38 billion, or 8 percent 

above the 1998 level. 

to digital. 
lenge. 

Going digital 
It's apparent the federally mandated 

conversion to digital TV by the year 
2006 will have a significant financial 
and operation impact on large and 
small stations alike. Today's estimat- 
ed conversion costs at $5 million, a 

station worth $20 million faces some 
real challenges. To survive the transi- 
tion, the first and most important step 
will be to implement a thorough eval- 
uation of the station's current business 
and financial situation. Because the 
transition period may take up to five 
years (or more), and with conversion 

HD cameras, like the Sony HD700 above, allow directors to produce film quality 
programming at 1/4 typical production costs. Photo courtesy Sony. 
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requiring significant up -front capital 
and unpredictable return on invest- 
ment, broadcasters must start prepar- 
ing for the inevitable negative impact 
on near -term cash flow. 

Leveraging significant advertising 
revenue opportunities like the Salt 
Lake City Winter Olympics and the 
2000 presidential election is one way 
to help bridge the conversion costs. 
Stations should also be trimming ex- 
cess operating expenses to free up 
additional cash flow and monitor any 
non -essential capital expenditures. In 
addition to helping improve cash flow, 
these efforts will have a positive effect 
on stations' ability to finance conver- 
sion costs. 

The positive economic environ- 
ment and its impact in terms of 
generating advertising revenue in 
the near -term will also play an 
important role in offsetting conver- 
sion costs. It is projected that dur- 
ing the next two years TV ad reve- 
nue should continue to increase, 
with a record $44.5 billion being 
spent in 2001. On an after -inflation 
adjustment basis, expenditures in 
2001 should total almost $38 bil- 
lion, or eight percent above the 
1998 level. 

Out of the box 
Although this short -term revenue pic- 

ture is encouraging, it's imperative that 
broadcasters consider other new ways 
of generating future profits, especially 
from non -broadcast revenue sources. 
One strong option is datacasting. Even 
without all the answers in place, data - 
casting looks to hold great potential 
for stations. Broadcasters could capi- 
talize on these growing trends by sell- 
ing unused spectrum during off -peak 
hours, or even provides complete end - 
to -end data delivery solutions. 

While these are exciting and chal- 
lenging times for our industry, we 
have the opportunity to not just sur- 
vive but thrive in what will continue 
to be a competitive marketplace. To 
do so we must adapt, prepare for and 
utilize the digital revolution, and 
embrace a new business model that 
may be narrower in its focus, but 
broad in its return. 

Stephen Turpin, Jr. is vice president of the 
Communications/Entertainment Group of The 
CIT Group /Equipment Financing. 
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The Internet 
future 

Is the Internet an oppor- 
tunity or an opponent? 

By Michael Wellings 

Not so long ago most 
broadcasters had very 
little knowledge, under- 
standing, or even inter- 
est in an network of com- 
puters. After all, the 
World Wide Web has 
only been in existence 

for eight years. In 1991, there were only 
700,000 or so registeredlnternet "hosts." 
Now, the number is 56 million -a figure 

double that of two years ago. Much has 
changed in broadcast technology during 
those same eight years. We have wit- 
nessed the development of the multilev- 
el, multiresolution MPEG -2 specifica- 
tion, and the implementation of digital 
broadcasting and production in various 
formats. Digital techniques are reshap- 
ing the landscape as we watch our 
fundamentally analog world being con- 
verted to ones and zeros. What does this 
mean for the future as true convergence 
overtakes the entertainment/media de- 
livery system? As more and more content 
is digitized, analog transmission systems 
will become digital and, most likely, 

connect to a future version of the Internet. 
With digital technology heating up 

acquisition and transmission, it follows 
that the Internet will become more inter- 

esting as a potential pipeline for media 
delivery and archival storage (see 
www.washington.edu/researchtv for an 
example of this trend). Since we are 
shooting, recording and editing digital, 
why not deliver in digital format direct- 
ly to the end -user, converting to analog 
only at the endpoint? DTV and IBOC- 
FM (in -band, on- channel digital FM) 
are the first steps in this direction. In 

television the revolution will begin in 

earnest when broadcasters realize that 
they are originating 20Mb/s of multi- 
plexed data, not just video. As the Inter- 
net grows in speed and reach, and tele- 

vision and radio stations become true 
data broadcasters, an Internet presence 
becomes all the more important. 

The first "cyber- station" went online 
at INTEROP '94 in Las Vegas 
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(www.zdevents.com /interop), followed 
shortly thereafter by FM stations KUGS, 

WXYC, and WJHK. Today, broadcast- 
ers are among the most connected busi- 
nesses in the country, with more radio 
and television stations going online ev- 

eryday. E -mail, websites and streaming 
media are common themes spread across 
the industry. Although few stations would 
wish to return to the glory days of the 
teletype and of film cans delivered by 

mail, few believe that Internet delivery 
will replace the high -powered transmit- 
ters we have learned to love. 

The commodity Internet struggles to 
keep up with demand. At the time the 
Internet was commercialized in 1995, 
its backbone pathways ran at a mere 
45Mb/s. Large enterprises were typical- 
ly connected at T -1 rate (DS -1, or 
1.544Mb/s). Most were crawling along 
at the snail's pace of 56Kb/s. Home users 

connect at 28.8Kb/s or worse. Remem- 
ber waiting 30 minutes for that movie 
trailer to download, only to watch it in 

a 1 -inch by 2 -inch window on your 
computer screen? This low data band- 
width available to the consumer results 
in disappointingly poor, postage -stamp 
sized images - and only after seemingly 
infinite download intervals. But the pic- 
ture is improving. Major network ser- 

vice providers are making huge invest- 

ments in their Internet backbones. For 
example, AT &T just announced that 
due to burgeoning demand, it is acceler- 

ating its backbone upgrade from 2.4Gb/ 
s to 10Gb/s in six months. Major enter- 
prises routinely connect at DS -3 rates 
(45Mb/s), or in rare cases even faster. A 

small but growing number of home 
users can take advantage of DSL, which 
ranges to hundreds of kilobits per second 
or cable modems (tens of megabits per 
second). There are now well -known 
companies that base their entire product 
line on network streaming media tools 
(Real Networks, for example). 

Even these changes leave us with an 
Internet that is woefully inadequate for 
handling serious, high -quality video. 
Technology can only take us so far when 
the basic network creeps along at such a 

dismal rate. This will not always be the 
case. Quickly and quietly, with few 

outside the network developer commu- 
nity realizing it, the network bandwidth 
is growing by orders of magnitude, and 
this could mean big changes for the 
broadcast industry. Internet2 is a reality 
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(see www.1nternet2.org). Internet2 sites 
can connect to this high -speed backbone 
at 0C12 (622Mb/s) rates today and 
0C48 (2.4Gb/s) connections are expect- 
ed sometime next year, with develop- 
ment pushing this out to 0C192 (10G6/s). 

Internet2 member institutions such as 
the University of Washington in Seattle 
are in the business of pushing network 
development along by stressing 0C12 
and 0C48 routers, Gigabit switches, 
and Gigabit Ethernet interfaces. In Oc- 
tober of this year UW, in support of the 
ResearchTV consortium, and in partner- 
ship with Sony Corporation, demon- 
strated that it is possible to transmit 
HDTV (at 1080i rate) over Internet2 
using Internet protocol (IP) and Gigabit 
Ethernet interfaces (see www.wash- 
ington.edu/hdty for history and full detail). 

The October demonstration was 
transmitted at two data rates: 40Mb/s 
MPEG -2 DVB -ASI, and Sony HDCAM 
143Mb/s embedded in an SDTI trans- 
port data stream of over 200Mb /s. This 
traffic was carried over Internet2 be- 
tween Stanford University and the Uni- 
versity of Washington. Demonstrations 
such as these are important in that they 
stress the high -speed Abilene Internet2 
backbone (see www.abilene.iu.edu / 
index.cgi for the network map and data 
traffic information), pushing hardware 
and software development along that 
will bring the reality of Gigabit Ethernet 
to the "commodity Internet." 

The ability to transmit SDTI rate HDTV 
and the somewhat slower DVB -ASI via 
an IP -based network has some future 
implications in video transmission meth- 
ods. Satellite modems and digital micro- 
wave links are no longer the biggest or 
fastest data pipeline. As Internet data 
rates ramp up, IP over Gigabit Ethernet 
could become the best, and most reli- 
able, long distance form of video trans - 
.nission. The convergence of broadcast- 
ing and computing could well make IP 
transmission a viable alternative (or 
addition) to the suite of data pathways 
into our homes. Most of us have experi- 
enced the uglier side of video- on -de- 
mand as we have stood in line to de- 
mand the latest video, only to find that 
the rental store is fresh out. Imagine true 
video -on- demand as the two -hour, HD 
movie we ordered is delivered at MPEG- 
2 rate over Gigabit Ethernet in less than 
three minutes. Just enough time to make 
the sandwiches. Those old SD films 

In addition to tradition programming, television will be looked to for content -related 
features like background information and viewer -direction, as well as full -fledged 
Internet -type services like e-mail. By building out with this in mind, facilities like the 
Staples Center are a step ahead. Photo by Concept: Benson and Rice, courtesy Sony. 

would show up on the home media 
server almost as fast as they were select- 
ed. While scaling video server and Inter- 
net capacity to achieve this vision will 
take a few years, the potential for using 
the Internet transport technology in oth- 
er aspects of the broadcast industry is 

right around the corner. 
What does the future really hold for 

broadcasting? Will high -powered trans- 
mitters go the way of the dinosaur, 
becoming fodder for wild tales told to 
the young? I won't go so far as to predict 
the demise of electromagnetic waves as 
the preferred method of television deliv- 
ery. RF has its place, even in the future 
of high -speed networking. There will 
always be those who are out of reach of 
optical fiber or coax, but the Internet is 

already being extended via broadcast 
and other wireless technologies. 

The focus of broadcasters may well 
expand to include the Internet as a 
primary form of communication as the 
penetration of digital video overtakes 
analog. Television and radio networks 
are well positioned to implement new 
services to follow the higher network 
speeds that will surely come. Internet 
delivery of HDTV and SDTV on de- 
mand and multicast, Web -based online 
archival storage of historical footage, 
multiple- market presence for major 
market stations, Internet- delivered con- 
tribution and live production feeds are 
some of the possibilities. Broadcasters 
could become narrowcasters - target- 

ing specific content to those who wish it. 

Some of these services are being devel- 
oped today by those institutions that are 
part of Internet2. 

In the future, RF transmission could 
well be reserved for mobile applications 
(communication/computing devices in 
cars, trains, airplanes, hovercraft, space- 
ships, and pockets). Users in fixed loca- 
tions will utilize a suite of connected 
pathways (both wired and wireless) to 
access data at speeds geared to the 
application. Our mail, video, news, 
music and personal communication will 
come into our lives via the least expen- 
sive and/or the fastest means. Hardware 
will seamlessly switch connection meth- 
ods depending upon what is available. 
When we must leave the fiber jack in the 
wall and become mobile, we'll suffer 
through the slower RF forms of commu- 
nication, never to be isolated from the 
information that drives our day. 

What is the future of broadcasting? 
However it turns out, broadcasting and 
high -speed networking will certainly be 
linked. As it matures, data networking 
will become the giant of content deliv- 
ery and acquisition. It is still not too late 
to become the first broadcast -quality, 
Internet -delivered TV station. 

Terence E. Gray, PhD served as network data 
reference for this article. 

Michael Wellings is the chief engineer for 
Video and Television Technologies at the 
University of Washington. 
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The maturation of MPEG compression in 
acquisition equipment allows the gath- 
ering of content In unconventional place% - 
as shown by this underwater shoot which 
used Sony HDCam cameras. Photo by 
Richard Foreman. Photo courtesy Sony 

By Michael Robin 

Distribution and processing of 
composite analog video signals 

is characterized by less than ideal per- 

formance in terms of linear distor- 
tions, non -linear distortions and noise. 
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I7rese video- signal impairments re- 

sult in reduced reproduced picture 
quality. One way to judge the repro- 
duced picture quality is subjectively 
by observing the picture on a picture 

December 1999 

monitor. Various international bod- 
ies have developed subjective pic- 
ture- quality grading criteria, result- 
ing in the CCIR five -level video qual- 
ity assessment method. 
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Testing MPEG 

compressed signals 

Signal impairments 
Objective equipment performance 

measurements use standardized wave- 
forms. These waveforms are tailored to 
contain frequency domain components 
that are best suited for measuring spe- 

cific types of impairments. Traditional 
analog -video distribution architectures 
are fairly well understood and the test 
methodologies for these systems have 

been highly refined. CCIR Recommen- 
dation 567 is the source of video testing 
methodologies for composite analog 
television signals. Figure 1 details the 
three types of video signal impairments; 
linear distortions, non -linear distortions 
and noise, which affect the performance 
of analog composite systems. The anal- 
ysis of signal quality using a set of test 

signals is an indirect measurement. This 
is because the test is outside the actual 
picture. There is, however, a known 

close relationship between the test 
signal distortions and the related pic- 
ture impairments. 

The analog signal impairments of dif- 
ferent elements making up a video dis- 

tribution system, such as video DAs, 
switchers, VTRs, the STL and the trans- 
mitter are additive. As a consequence, 
large systems, consisting of a number 
of elements connected in a typical oper- 
ational or signal distribution configu- 
ration may result in less than satisfac- 
tory overall performance. Knowledge 
of the distortions introduced by each 

piece of equipment allows the calcula- 
tion of overall system performance. 
Overall distortions in a large system 

can be kept under control by specifying 
and using high quality equipment with 
low signal distortions. Specifying equip- 
ment performance is, however, insuffi- 
cient. The performance of each device 

in a system has to be verified prior to 
purchase to determine whether it meets 

its specifications. Following installa- 
tion, a complete system test must be 

carried out to determine that the over- 

Figure 1. Impairments found in analog composite systems can ne categorizea as linear 
nonlinear or noise. 
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all performance meets established per- 

formance targets. Periodic tests are also 

carried -out to confirm that the system 

behaves as installed. Over the years, 

two types of video -testing philosophies 
have evolved: 

Out -of- service tests: In -depth tests 

such as those done during equipment 
development and in system evalua- 
tion laboratories. These tests use full - 
field test signals. 

In- service tests: Operational tests 

that use vertical interval test signals 
(VITs). 

These tests can be accomplished 
using specialized test signal genera- 
tors and oscilloscopes or automated 
test equipment. 

Digital testing concepts 
New digital architectures, such as 

MPEG compressed systems, pose a 

new set of problems and failure modes. 

Tools developed for the evaluation of 
analog video are inadequate for the 

compressed digital world. The multi- 
tude of independent factors which con- 
tribute to picture quality in the digital 
and analog domains are very different. 
Among the MPEG variables affecting 
picture quality are: data rate, use of I, 

P and B frames, number and types of 
frames between I frames, field/frame 
adaptive prediction, motion estimation 
and compensation methods, slice size, 

and buffer size. 

The limitations of standard analog- 
type test methods when used to evalu- 
ate the performance of compressed sys- 

tems dictate the use of different ap- 

proaches. Most image -quality decisions 

are based on subjective evaluations of 
the displayed picture by trained and 

untrained individuals. To verify the 

performance of a compressed system, a 

group of experienced observers is as- 

sembled to watch the playback of a 

videotape and subjectively assess the 

picture quality using experience and 

intuition. One of the major issues in 

testing compression systems is that the 

type of program material determines 
the subjective performance. Images with 
a great deal of motion and spatial detail 
are difficult for the encoder to handle. 

Specific encoders have different buffer 
and motion estimation characteristics, 
which result in performance differenc- 
es with the same material. The se- 

quences recorded on tape must con- 
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The Channel 
Management System 
that grows with you 
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broadcasting company, reliable, cost -effective channel 

management is essential. Mindpack is a convenient, 
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at a price you can afford. 
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and channels broadcasting on analogue and digital platforms. 

mct@mindixm.com www.mindixm.com 
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ANY BOX. ANY 
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Testing MPEG 

compressed signals 

results of the video system and test 
sequences. Various organizations are 
in the process of developing objective 

picture quality analysis (PQA) methods 
and equipment. The available devices 

usually compare a signal before com- 

pression with the resulting signal after 

decompression and assign a quality 
rating similar to the five -level CCIR 
quality assessment method. 

In line with ITU Draft Recommenda- 
tions measurements there are three 
agreed -upon objective methods of pic- 

ture quality measurements resulting in 

three levels of measurement accuracy. 

Picture comparison method: This 
approach compares the source video 
signal, for instance SDI 4:2:2 @ 

270Mb/s, feeding the input of the 
system under test (MPEG codec) with 

the degraded signal obtained at the 
output of the MPEG codec. Figure 3a 

shows a block diagram of the test 
setup. The measuring system uses a 

matrix -based mathematical compu- 
tation to process each picture or se- 

quence of pictures. This method is 

very accurate because it has complete 
information about the original and 
the degraded signal. This obviously 
requires that the test equipment as 

well as the codec be available to the 

test personnel, a situation encoun- 
tered in development laboratories. This 
test method could be extrapolated to a 

test situation where the MPEG encod- 
er and the MPEG decoder are not side 

by side, and, indeed, not in the same 

geographical location. In this hypo- 
thetical case it is obvious that the 
source signal would have to be made 

available to the measuring equipment. 
This would require an additional, sep- 

arate, signal path that would, by ne- 

cessity, introduce its own impairments 
affecting the measurement reliability. 

Feature extraction method: This 
approach extracts a reduced amount 
of data from the input signal and 
compares it with a similarly reduced 

amount of data extracted from the 

degraded signal obtained at the out- 

put of the MPEG codec. Figure 3b 

shows a block diagram of the test 
setup. The test equipment compares 

the extracted features and generates 
an impairment measurement result. 
The input feature data, several hun- 

dred bytes, can he delivered from a 

remote location to the measurement 
site using a low bandwidth data chan- 
nel, thus allowing the MPEG encoder 
and the MPEG decoder to be in sepa- 

rate geographical locations. This 
measurement setup would be adequate 
for monitoring purposes. 

Single -ended testing method: This 

approach analyzes the received signal 

for known artifacts and other defects 

resulting from transmission or the en- 

coding process. Figure 3c shows a block 

diagram of the test setup. Among the 

impairments tested are blockyness re- 

sulting from the requantizing and vari- 

able length coding (VLC) of the discrete 

cosine transform (DCT) coefficients. 

As more compressed digital systems 

are installed the need for fast, accurate 
and reliable subjective and objective 
test methods will increase. This need is 

and will continue to be met by ever 

more sophisticated objective test equip- 

ment relying on human vision models 

to evaluate the picture quality. In a 

hybrid analog/digital world all system 

elements need to be maintained to their 
original specifications to ensure a 

smoothly operating system. This means 
specific types of equipment, analog, 
digital and compressed digital, will 

have to be tested using different meth- 

ods. A complete system will have to be 

subjectively tested and the subjective 
tests will have to be duplicated with 
objective tests. It is important to re- 

member pictures with a great amount 
of noise, high frequencies and move- 

ment stress compressed systems. 

Michael Robin, former engineer with the 
Canadian Broadcasting Corporation engi- 
neering headquarters, is an independent broad- 
cast consultant located in Montreal, Canada. 
He is co- author of Digital Television Funda- 
mentals, published by McGraw -Hill. 
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Figure 3. Currently there are three agreed -upon objective methods of picture quality 

measurements. picture comparison, feature extraction and single- ended. In picture 

comparison (a). the measuring system uses a matrix -based mathematical computation to 

process each picture or sequence of pictures. With feature -extraction (b). a reduced 

amount of data is extracted and compared. In the single -ended approach (c). the received 

signal is analyzed for known artifacts and defects. 
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W:':rkinu with 'ï ber 
Ffiber optics is a much simpler 
technology than most people 
believe. It's not difficult, just 
different. In order to future 

proof your facility, begin installing 
fiber now. It makes economic sense to 
make the switch, and there is no better 
time to take the leap than now, when 

digital technology is demanding the 
convenience and performance of fi- 

ber. A few guidelines and some tips 
will help make that transition rryt iek 
easier. 

You want to cable your facility once 

and have it be capable of serving your 
communications needs for the long 
stein. Cabling with copper means do- 
ing it over and over. Granted, coaxial 
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Working with fiber 
ilar in concept to the distributed star - 
huh configuration that airlines and 
data networks use. Start with a main 
hub location, ideally one in a central 
location and in the main control area 
for convenient access. This is where 
simple fiber jumper patching allows 
you to reconfigure and make moves, 
adds and changes without recabling. 
Call this the main distribution frame, 
or MDF. From this point cables radi- 
ate out to secondary locations where 
intermediate distribution frames, or 

IDFs, further distribute to local patch 
panels in telecommunication closets, 
equipment rooms, or user nodes. This 
topology allows you to flexibly recon- 
figure devices in one segment without 

Cabling with copper means 

doing it over and over. 

disrupting the entire network. The star - 
hub is the most efficient, flexible topol- 
ogy for structured cabling networks. 

This closet -to- closet network of 

cables and patch panels is called 
the backbone. Your objective in 
planning is to create a backbone 
that connects any two nodes in the 
facility by traversing the fewest 
number of patch panels in series. 
You will want to perform a link 
budget analysis to ensure that the 
total cable and connector loss, or 
attenuation, stays within the opti- 
cal budget set by the transmitter 
and receiver electronics. 

The link budget analysis is simply 
a calculation that subtracts the to- 
tal attenuation of your path from 
the available link power of your 

Camera accessories: Keep a mixed bag 

by Bennett Liles 

Planning for EFP and ENG shoots has always been a 

what -if game. Maximizing the number of multipurpose 
tools that you carry can keep you in demand and out of 
traction. While cameras and accessories are lighter, the 
list of things that single shooters must know and do is 

longer. 
Batteries are still indispens- 

able and heavy, but the two 
main tricks here are being able 
to keep them charged and 
limiting the number of battery 
types your equipment needs. 
In addition to the usual AC 
charger, a DC power cable 
with a cigarette lighter 
connector is good to have. 
Keep extra fuses for the car's 
lighter circuit. If any of your 
equipment is other than 12V, 
avoid cheap, linear regulators 
and stay with the microproces- 
sor- controlled variety. Most 
new batt-belt systems have 
seven -step, multicolor "fuel 
gauge" voltage indicators. If 
yours doesn't, external, in -line 
types are available. 

It's tempting to save on tripods and camera mounts 
because the cheap ones are usually lighter. It's wise to 
take a light one for shoots with little or no camera 
movement, but if smooth pans and tilts are anticipated, 
take along a solid, cast aluminum tripod and a fluid - 
filled head. Infinitely adjustable and independent pan/tilt 
friction is a must. 

Multitask lighting gear can save a lot of trips to the 
truck and back. Start with a good camera multimount 
that fits into the accessory shoe and mounts up to three 
lights, mics or other gadgets on it. To change light 
intensity, the usual scrims and barndoors can be 
augmented with small power control units that can dim 
camera -mounted lights to 10 percent intensity with 
minimal color temperature change. At the very least, two 
small lights with adjustable focus should accompany 
two larger instruments with longer throw capability. 

Filters should include at least the basics for lights and 

lens. For lights, the most common problem is a need to 
use artificial fill light on a daylight shoot. Dichroic- 
coated optical glass grids will raise an instrument's 
temperature from 3200° K to the required 5600° K for 
smooth color between these sources. Special effects and 

light diffusion can also be 

accomplished with these 
grids. Lens filters can provide 
similar effects like fog, day -for- 
night and neutral density for 
bright and glaring locations 
with snow. Protection and 
correction should be the key 
words on lens filters. These are 
the two basic functions you 
will always need to have 
handy. 

Remember that for most TV 
formats, the picture is only 
window dressing for the 
sound, which carries at least 
90 percent of the usable 
information recorded. Don't 
scrimp on it in effort or gear. 
The basic microphone 
package should include at 
least three omnidirectional 

lapel mics, one camera -mountable shotgun and fishpole 
and a couple of directional handheld mics with stand 
clips. The more directional a mic is, the more it will 
need a windscreen. Wireless mics have become 
standard, so have at least two. Each receiver can pair 
with a handheld and lapel wireless mic. Frequency agile 
systems are expensive but worth the cost for the mobile 
shooter. Diversity reception is also a must. The most 
useless thing in the world is an ultra -cheap wireless mic. 
Stands and cable should be kept in presentable condi- 
tion without gobs of old tape on the connectors. Use 
high fidelity, padded and tight- fitting headphones. A 
good, belt- mountable field mixer with internal tone 
oscillator and VU meter fill out the package. Now all 
that's left is creatively compressing most of this onto one 
of the many rolling carts available for this gear. 

.11M11 s t - s . 

A good shooter is prepared for any situation. The setup 
above features a wireless receiver, shotgun mic, cam - 
mounted light and fluid -filled camera head on tripod. 

Bennett Liles is an engineer at Georgia Public Broadcasting, Atlanta. 
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light and will probably remain that 
way as fiber doesn't corrode or de- 
grade with age. 

You no longer have to be concerned 
with your video and audio capacity 
planning, meaning the guesswork in 
how many video cables to 
run, how many analog, 601 
digital, how many HDTV, 
etc. is largely removed. You 
don't have to predict how 
many analog audio lines are 
needed or when they will 
become digital. Your focus 
becomes geographical and 
most capacity issues disap- 
pear. This is because any 
type of signal can travel on fiber: 
NTSC or PAL analog video, serial 
digital video from 19.4Mb /s up to 
uncompressed 1.5Gb /s and beyond, 
analog audio, digital AES/EBU, con- 
trol data, intercom, triaxial RF camera 
links, Ethernet or what have you. The 
fiber is just a fat pipe the size of a 

human hair; a cable contains a few or 
many of these strands. 

The capacity or function of each fiber 
conductor is determined by the termi- 

No m 

con 

nal electronics, whether integral or 
outboard, including fiber transmit- 
ters, receivers, multiplexers, etc. For 
instance, with a simple low -cost fiber 
transmitter /receiver set, each video 
circuit, whether digital or analog, 

fiber. This optical sharing of a fiber is 

referred to as wavelength division 
multiplexing, or WDM. Wavelength 
multiplexing is often used where the 
number of fibers is limited, for in- 
stance, when leasing an unused "dark" 

fiber from a local carrier to 
transmit over longer distanc- 
es for studio -to- transmitter 
links or across town between 
facilities. It is normally not 
necessary where fibers are 
plentiful. 

atter how fast or far you want to go, 

a well -planned fiber network will 

tinue to accommodate your facility 

and your operation. 

typically uses one fiber. Using a mul- 
tiplexer, one fiber can support up to 64 
channels of audio plus several data 
and intercom circuits. This type of 
multiplexer uses digital time division 
multiplexing with a laser output. The 
fiber capacity could be further en- 
hanced by optically multiplexing two 
or more light signals, say one HDTV 
laser transmitter operating at a wave- 
length of 1310nm and an audio mul- 
tiplexer signal at 1550nm, on one 

Cleaning up the mesh 
The way you route your 

cable will have an impact 
on its cost and utility. Think of your 
fiber infrastructure as your fourth build- 
ing utility, much the same way as you 
think of water, power, and HVAC. 
Instead of running cables in a point -to- 
point manner and adding cables to 
ultimately form an unmanaged mesh, 
your first objective is to plan the fiber 
backbone. You will want to form a 

hierarchical topology composed of 
fiber optic cables and patch panels, 
often called distribution frames, sim- 

battery clip. And the Telemetrics TM9255B is also 
available in a hip -pack unit that you can attach to a 
standard battery belt. No other coax control system 
gives you as many choices. 

Plus Telemetrics' TM9255B delivers all of the coax 
camera control features you need...plus power for 
the camera and a studio size viewfinder. And with 

over 25 years of camera con- 
trol technology, Telemetrics 
engineers its coax and triax 
systems using the high- 
est -grade com- 
ponents, 
connec- v' , o 
tors and 
custom machined housings. They're built from the 
ground -up to meet your highest expectations. 

So if you're in the market for a coax camera control 
system, make the right connection with Telemetrics' 
TM9255B -- the only coax system you can dock, clip 
or carry. 

Teiemerrics 
CAMERA CONTROL SYSTEMS 

6 Leighton Place 
Mahwah, NJ 07430 U.S.A. 

201 -848 -9818 'Fax 201- 848 -9819 
www.telemetricsinc.com 

Circle (143) on Free Info Card 

December 1999 Broadcast Engineering 93 

www.americanradiohistory.com

www.americanradiohistory.com


F 

Wording with fiber 
cable has improved somewhat, and it 
does a reasonable job with serial digital 
video over limited distances if environ- 
mental conditions are ideal. Increase 

the distance, hike up the bit rate and 
throw in some noise or grounding prob- 
lems and you face some major re- 

working or the possibility of starting 
over completely. Currently, the max- 
imum coaxial cable transmission dis- 

tance for uncompressed HDTV is ap- 

proximately 100m minus a 10 to 15 

percent safety margin to allow for 
cable aging, connector losses, physi- 
cal compression and excessive bend- 
ing. To go longer distances without 
losing the signal, expensive reclock- 
ing distribution amplifiers with auto 
equalization are required at the far 
end of the cable. 

The capacity of fiber is virtually un- 
limited. No matter how fast or far you 
want to go, a well -planned fiber net- 

work will continue to accommodate 
your facility and your operation. Plus, 

you have the intrinsic benefits of glass 

for free. It eliminates grounding prob- 
lems, is impervious to induced noise or 
RF pickup in increasingly hostile envi- 
ronments, immune to cross talk be- 

tween cables at any frequency and is 

electromagnetically secure, so there is 

no eavesdropping on your cables. 

There is no video loss or high- frequen- 

cy roll -off. It is only a fraction of the 

size and weight of copper cables, so 

you can eliminate the need for most of 
your conduits, trays and other path- 
ways. Troubleshooting consists main- 
ly of continuity checks with a flash- 

MDF = Main Distribution Frame 
IDF = Intermediate Distribution Frame 
TC = Telecommunications Closet 
ER = Equipment Room 
EF = Entrance Facility 
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Figure 1. Example of structured cabling system. The standard star -hub configuration 
assures predictable fiber optic link budgets between any two nodes in a network. 
Figure courtesy Telecast Fiber Systems. 

he Telemetrics' TM9255B is the only coax cam- 
era control system that you can configure three 

different ways. You can direct dock it, clip it or carry 
it on your hip. So you can order the TM9255B to 
meet your specific requirements and applications. 

In fact, the TM9255B is the only coax system that 
offers direct docking capability. Which means there's 

no additional camera adapters or connections to fail. 

Simply dock the unit directly to your camera and 
plug in your standard coax cable. Its seamless inte- 
gration that's only available from Telemetrics. 

For use with today's new generation of nigh perfor- 
mance single -piece camcorders, Telemetrics' 
TM9255B coax system connects to the camcorder's 
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Working with Ober 

fiber optic electronics. Fortunately 
decibels are additive, and this is an 
easy exercise. This allowable link mar- 
gin, which is dictated by your transmit- 
ter and receiver, will depend on many 
parameters, 
including the 
type of sig- 
nal, the data 
rate or fre- 
quency, the 
operating 
wavelength, 
and the types of optical source and 
detector used. 

What materials do you specify? 
There are generally three types of 
fiber to choose from. All three have 
the same outer diameter of 125 mi- 
crometers, also stated as pm or mi- 
crons, but they differ as to core size. 
Single -mode fiber has a core size of 
9pm. The two multimode core sizes 
are 50pm and 62.5pm. While multi - 
mode fiber cables have been the most 
popular, primarily based on ease of 
coupling and the lower cost of termi- 
nal devices, new Gigabit technolo- 
gies are driving the trend toward 
single -mode cables. Multimode fiber 
is future resistant. Single mode is 

future proof. 

Multimode fiber 

Single mode 

Fiber cheap is fiber poor 
How many fibers do you install? 

Think in terms of dozens. Patch 
panels are typically manufactured 
in multiples of 12 fibers. Experi- 
ence has taught us to overbuild - 
at least twice as many fibers as you 
could conceivably use. It is better 
to have the fibers and not need 
them than it is to need them and not 
have them. The cost of excess fibers 
is low. The cost of recabling, as it 
is with coax, is high. Since the most 
economical systems use one fiber 
per video circuit, you will want to 
plan to install more fibers than the 
average LAN requires. It is not 
uncommon to see video -intensive 
campuses and large network facili- 
ties running 144 -fiber cables between 
buildings, and perhaps 24 to 36 fibers 
to each floor. You may not need that 
much, but the point is that you should 

install plenty of excess fibers. 
There has been a trend toward the 

push -pull SC optical connector, espe- 
cially in single mode installations, pri- 
marily because of the reduced back 
reflections that the angle polished ver- 

sions exhibit. However, the ST is still 

the prevalent connector in facilities of 
all types because of its ease of installa- 

tion and re- 

liability. 
Adapting 
from SC to 
ST is trivi- 
al; buy a 

s h o r t 

jumper ca- 
ble with SC on one end, ST on the other. 

Think about how much easier it 
will be to make equipment moves, 
adds and changes with a structured 
cabling system of fiber, and how 
nicely you can sleep knowing your 
facility is future proof. Consider 
installing fiber, even if coax and 
wire look cheaper and less scary. 
When you start to plan, think star - 
hub with patch panels at key loca- 

is future resistant. 

is future proof. 

tions. Bring fiber as close as possi- 
ble to your HDTV devices and elim- 
inate coax as much as possible. 
Keep coax for the short local runs 
within a node or group. Plan to 
install excess fibers. It's cheaper than 
the alternative. Use single mode 
cable to be ready for all of tomor- 
row's technologies. It is your choice 
as to ST versus SC connectors. They 
both work well and are readily avail- 
able. Be prepared to faithfully label 
all your patch panel ports and jump- 
ers, and keep good documentation 
on the backbone. Finally, buy your- 
self a basic optical powermeter. It 
only costs a few hundred dollars, 
and it is essential to maintaining a 

reliable, well- managed network. 
Fiber is inevitable. It continues to 

displace copper and microwave in 
more and more installations. You now 
have the reason to embrace it. It makes 
economic sense to do it. It is not 
difficult, just different. 

Richard Cerny is president of Telecast Fiber 
Systems Inc. Worcester, MA. 

While installing fiber cable, strict adherence to guidelines regarding its flexibility must be 
observed. Raceways, such as those being installed here, help to organize and protect 
cable, as well as ensure the integrity of its location and minimum bend radius over time. 
Photo courtesy ADC Communications. 
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Harris Corp.'s Real -Time Adaptive Correction: 
Unleashing the full potential of DTV Transmitters 
BY JOSEPH L. SECCIA AND MICHAEL SIMON 

DDigital 

television has sparked many 
developments that have the poten- 

tial to improve transmitter reliability, 
functionality and performance. One of 
the most exciting developments is Real - 
Time Adaptive Correction (RTAC TM). 

Using advanced digital 
signal processing (DSP) 
techniques, RTAC pro- 
vides continuous adap- 
tive correction in the 
transmission system au- 
tomatically, without the 
use of training signals. 

Harris' first generation 
of RTAC is more than a 

security blanket that helps 
stations ensure the signal 
is reaching its entire in- 
tended coverage area. It 
is also a springboard for 
new transmitter capabil- 
ities such as a fully integrated soft- 
ware -based transmission test system 
that is already available and eventu- 
ally will provide a foundation that 
links the DTV transmitter to a com- 
plete network management system. 

This article takes a closer look at 
RTAC in DTV transmitters as well as 
its first spin -off capability - built -in 
test equipment. 

obscured by noise, the more the cover- 
age is compromised. With an analog 
signal, if SNR is too low, the picture 
on a TV set will develop an abnormal 
sparkle, become snowy and then roll. 
With a digital signal however, as the 

after field -testing, will provide non- 
linear adaptive correction as well. 

A closer look at RTAC 

Introduced in February 1999, Har- 
ris' RTAC system is based on tried - 

and -true feedback -loop 
technology that has been 
used in telecommunica- 
tions equipment for many 
years. 

A block diagram of the 
RTAC system is shown in 

Figure 1. A feedback loop 
at the output of the RF 
mask filter continuously 
samples the transmitted 
signal. Signal samples 
are analyzed and neces- 
sary adjustments are au- 
tomatically made, ensur- 
ing a S/N of 27dB or bet- 

ter at all times. 
RTAC operates without test signals, 

and can be told to hold when the 
station operator does not want real - 
time adaptation on line. Figures 2 

compares eye patterns of a signal with 
RTAC off and with RTAC on. 

MPEG 2 TS 
SMPTE 310M 

Modulator H Upconverter 

Reference 

V 

High Power Amplifier 

Band 
Pass 
Filter 

Pre -corrector 4- A/D 4-1 Down Converter 

Figure 1 shows the basic block diagram of a digital television system 
using adaptive correction. A sample is taken at the output of the 
band pass filter, downconverted to the IF frequency and then 
converted to digital. This digital sample is then compared with a 

reference signal and used to determine the type of predistortion that 
is applied during the modulation process. 

Review of types of distortion and 

their impact on transmission 
Broadcasters have typically had to 

be concerned about two types of dis- 
tortion that occur during transmission - linear and nonlinear. 

Linear distortions are caused by 
changes in amplitude and phase rela- 
tive to frequency during transmission. 
These distortions are of particular 
concern because they may affect sig- 

nal coverage. 
Obviously, the more the signal is 
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signal nears the digital "cliff," the 
picture on a TV set will freeze, pixe- 
late, then go away altogether. 

To ensure signal coverage, the ATSC 
recommends that DTV transmitters 
maintain a S/N of 27dB or better. 
While an S/N greater than 27dB will 
not materially increase DTV cover- 
age, an S/N under 27dB will begin to 
impair coverage. 

Nonlinear distortions are caused by 
changes in gain relative to input am- 
plitude (AM -AM) and in phase rela- 
tive to input amplitude (AM -PM). Both 
of these conditions create new in -band 
and out -of -band frequency components 
that can interfere with other TV chan- 
nels and services, resulting in non- 
compliant and illegal operation. 

Harris' first -generation RTAC sys- 
tem provides adaptive correction for 
linear distortions. Its second- genera- 
tion RTAC system, which is well into 
development and will be introduced 

December 1999 

The launch pad for other new 

services 
RTAC's benefits extend beyond en- 

suring linear operation. By creating a 

feedback loop that continuously ana- 
lyzes differences between the input 
signal and the actual output signal, 
RTAC provides a great deal of test 
information that allows broadcasters 
to fully understand what is happening 
inside the transmitter during opera- 
tion over time. 

While error analysis is inherent in 

any feedback loop scheme, the chal- 
lenge has been to extract this informa- 
tion and display it in a manner that is 
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Speed Lock CE 

Speed LQck If HD. 

Just rélease 

thé Speed Locks ... 

10111111wr. 

... and you're already 

shooting while others 

still setting up. 

All it takes are three quick mo- 

tions and the Speed lock CF is 

ready to go. Just release the 

three easy -to -reach clamps, 

and the dual extension tripod is 

ready for action - yot, don't even 

have to bend over. Tne patented 

clamping system lets you adjust 

the tripod smoothly, silently, and 

safely, even with a camera 

mounted. The clamping connec- 

tion forms a third tube, lending 

additional stability to the already 

extremely sturdy and whist- resist- 

ant carbon -fiber tripod. The 

HD model has an outstanding 

clamping force of 95 kg (210 lb .l. 

The ergonomically shaped, 

high -tech clamps have a rounded 

design so that cables slide right 

off them without a hitch. You can 

tell at a glance whether all legs 

are clamped firmly in place. And 

by the way, this unique sensation 

weighs less than 3 kg (6.6 lb I. 

only a couple hundred grams 

more than the ENG 2 CF favored 

by camera crews all over the 

world. The tripod is, of course, 

also compatible with all 

existing accessories. 

Speed Lock CF. 

The fastest two stage tripod 

in the world. 
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Saddler Headquarters 

Gutenbergstrasse 5 

85716 Unterschleisshe,m 

Germany 

Phone I. 49) 89 32 15 82 00 

Fax I. 49)89 32 15 82 21 

e -mail: contac8c4sach'ler.de 

Saddler, Berlin Office 

Phone I. 49) 30 6 36 43 11 

Fax I. 491 30 6 36 34 66 

e -mail: svgsmtaol.com 

Saddler, New York Deice 

Phone I . 11 516 8 61.49 00 

Fax (* 1) 516 6 23 -68 44 

e -mail: sachtlerUS áacd. corn 

Sachtler, Tokyo Office 

188 I. 3)3413-1212 

Fax (. 3) 3413 -0888 

e -mad: ammsac@aol corn 

www.sachtler.de 

sachtler 
SuVVo B I oYMii, 
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Figure 2: RTAC off vs. RTAC on. The first picture shows the eye diagram presentation of the RF envelope with significant linear 
distortions present. The second picture is the same presentation, only now with the RTAC system on. The RTAC system pre - 
equalizes for the linear distortions in the system, yielding a nice looking eye diagram and more importantly a S/N of greater than 
27dB, the ATSC recommended minimum. 

user -friendly and meaningful to broad- 
casters. Harris has recently developed 
a new system called CD EYE to over- 
come this challenge (see Figure 3). 

A plug -in software option that is 

integrated into Harris' RTAC- equipped 
CD lA 8 -VSB exciter, CD EYE streams 
data packets (the input signal, the 
system output signal and the pre -cor- 
rection metrics being generated by 
RTAC) from the exciter's serial port to 
a Win 95/98 NT PC. (PC requirements 
for CD EYE: 133MHz Pentium (or 
compatible) CPU; Windows 95/98 or 
NT; 1024x768 x16 bit color VGA 
video card; RAM - minimum as rec- 
ommended for operating system; Hard 
Disk - minimum as recommended 
for operating system. If connecting the 
computer directly to exciter: Serial 
port (16550 compatible UART recom- 
mended). If connecting the computer 
via modem to exciter; Windows com- 
patible V.34 modem. To use the help 
system, a Web Browser such as Inter- 
net Explorer or Netscape Navigator is 

recommended. The browser only needs 
to be installed - you do not have to 
have an Internet account.) 

CD EYE's client software processes 
streamed data and presents time, fre- 
quency and modulation domain anal- 
ysis on a directly connected PC at the 
transmitter site. Data can also be 
accessed via modem. 

CD EYE provides measurements for 
spectrum, out of channel mask, eye 
diagram, constellation, S/N and EVM, 
pilot level, and RTAC metrics. Infor- 
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mation is displayed both graphically 
and numerically and can be logged 
for trend analysis and troubleshooting 
purposes. The system also provides 
control and status monitoring of RTAC 
and the CD -1A exciter. 

Going forward 
'I he good news in this industry is that 

the new television standard, with its 
digital cornerstone, offers unlimited 
potential not only for new consumer 
services, but also for tools that will 

significantly simplify transmission 
system operation while improving re- 
liability and efficiency and reducing 
cost. Real -Time Adaptive Correction 
and capabilities such as CD EYE are 
only the beginning. 

For more information on Harris' 
RTAC, circle 451 on the Free Info 
Card. 

Joseph L. Seccia, P.E., is product manager 
and Michael Simon is lead DTV applications 
engineer at Harris' broadcast communica- 
tions division. 
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Figure 3: This screen represents information that is provided with CD EYE built -in test 
equipment.The Transmitter Spectrum displays shows spectral energy vs. frequency, 
similar to a common spectrum analyzer. The Transmitter EYE diagram offers a graphic 
diplay of uncorrected linear distortions in an sampled transmitters output signal. The 
display also reports S/N and EVM metrics. The Transmitter constellation diagram 
offers a rough estimate of the presence of non -linear distortion present. 
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Multi II 
Do the most with 
time for the least 

Amount of money. 

There's nothing else like the 
Multi II. In a single, rack- mount- 

able frame, you can mix and 
match as many as IO Prime 

Image digital signal processing 
devices. So you can manipulate 
time and perform a number of 

other functions with both video 
and audio. Simply, quickly, 

conveniently, and economically. 

Time Base Correctors. Audio 
Delay. Frame Synchronizers. 

Standards Converters (including 
our exclusive Penta five -field 
interpolation system). Logo 

insertion. And, since it's 
specifically designed to 

accommodate future 
developments, Multi II will be 

compatible with whatever else 

we come up with.The result is an 

economical system that offers 
maximum versatility. 

Isn't it time you got more for 
your money? Isn't it time you got 

Multi II from Prime Image? 

Mul it 

The Digital Video People 

662 Giguere Court #C, San Jose, CA 95133 Tel (408)867 -6519 Fax (408) 926 -7294 Service (408)926 -5 177 
Primeimagein @earthlink.net www.primeimageinc.com 
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New Products 

The Godfather of Soul meets Sony's Oxford 
BY BOB MANAHAN 

Vometimes a dream job just falls 
into your lap. That was my recent 

experience when I was asked to man 
Sony's Oxford audio console to cap- 
ture a live performance by "The God- 
father of Soul" - James 
Brown - at the House of 
Blues in Las Vegas. 

The project employed the 
advanced HDTV and dig- 
ital audio capabilities of 
National Mobile Televi- 
sion's HD -2 production 
truck. With an eye towards 
a future 5.1- channel DVD 
release, Brown quickly saw 
the potential and agreed to 
the performance. The lo- 
cation recording was to be 
done with NMT's truck. 

Capturing James Brown 
live proved to be quite a 

challenge, due to his ex- 
traordinarily large band that included 
half a dozen horns, a full double 
rhythm section, six backup singers 
and two keyboard players. Guessing 
that set -up time might be limited, I 

went into the NMT facility in Tor- 
rance, CA, the day before the show 
and set up my basic console "road 

map." One of Oxford's big advan- 
tages is that any fader can be as- 
signed to any channel, so I placed 
all of the faders that I knew I'd be 
riding in the center. 

from the house - these were all stan- 
dard PA mics, although their perfor- 
mance was enhanced greatly by the 
Oxford's preamps and converters. We 
placed another six microphones at 

various positions in the au- 
dience for surround tracks. 

All 54 mics ran directly to 
the Oxford's mic preamps 
and onboard 20 -bit A/D con- 
verters. No outboard mic 
pres or converters were used. 
I also used the Oxford's in- 
ternal compression, filters, 
gating and equalization; 
there was never a need for 
any outboard processing. 

Another advantage of So- 
ny's Oxford (OXF -R3) is that 
its faders are virtual. That 
is, they can perform a vari- 
ety of different tasks, from 
controlling channel outputs 

to multitrack bus outputs to line trim 
inputs; you can even set up cue feeds 
with the faders, as opposed to using 
the rotary knobs one would find on an 
inline console. 

The ultimate arbiter, of course, is the 
performer. Right after the show, we invit- 

ed James back to the truck for a quick 
playback. Brown told us that the scratch 
stereo mix was as good and as clean as 

anything he'd heard. He was impressed 

with both the sound and picture quality. 

This is the first time Sony's Oxford 
was used to do a live concert recording 
on such a large scale. Something tells 
me this is just the beginning of opportu- 
nities that the Oxford will be part of in 

the years ahead. 

For more information on Sony's Ox- 
ford, circle (452) on the Free Info Card. 

Gary Rosen and James Brown sit in front of Sony's Oxford 
console, an all -digital 5.1 audio console. (Photo courtesy of 
Sony) 

My task included both recording the 
audio to the truck's two 48 -track 
PCM3348HR DASH machines and 
providing two stereo mixes - one to 
the HD video tape machines and an- 
other intended to act as a scratch mix 
for post -production use. The Oxford 
can mix in 5.1 channel, stereo and 

mono all at the 
same time. You 
can also do sepa- 
rate mixes of the 
multitrack buses, 
as well as sepa- 
rate complete cue 
and monitor mix- 
es (there are 24 
cue sends from 
each channel). 

We arrived 
about 9:00am the 
day of the show. 
We took 48 mi- 
crophone feeds The HD video control room in the NMT HD-2 production truck, installed 

by Sony Systems Integration Group. (Photo courtesy of Sony) 
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Bob Manahan is a two -time Emmy Award - 
winning mixer. He has 20 years of experience 
in the audio field as both a dialog mixer and 
in the post production of numerous television 
and music specials. 
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EEV lOTs 
the 

difference is 

dependabili 
...whatever the power, 

whatever 
the application 

The most extensive range 

of analog and digital IOTs 

The highest power single 

tube systems available - 
77 + 7.7 kW analog or 

35 kW average digital power 

Over 15 million hours of 

on -air service - individual 

tube lives well over 50,000 

hours 

Dedicated to the 

continuing development 

and characterization of 

digital products 

Unrivalled technical support 
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EEV 
COMPANY IWA AND 

USA: LEV. Inc. 

Telephone (914) 592 -6050 
Toll Free 1800 DIAL EEV 

Facs:m: 1914) 682.8922 
E -mad mlo(Ncev.m coni 

CANADA: FEV Canada Ltd.. UK: EEV ltd. 
Telephone (905) 678 9811 Telephone sH (0)1245 493493 
Faa:mde (9051 678 7726 Fatannk 4 (0)1245 453725 
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www.eev.com 

FRANCE: EEV France. 
Teephon: (331) 4080 5400 
Faramde. Pans (331) 4080 5529 
E -mad. cevinnce(Jmmpmerve Conn 
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The benefits of new technol- 
ogy allow multiple remote 
cameras to be used to cover 
a larger multicamera event 
and maintain a consistent 
look. 

Features important to these 
types of cameras are preset 
and user -selectable white 
balance settings, multiple 
audio inputs (and controls) 
and an uncluttered but infor- 
mative viewfinder display. 
Separate video outputs and 
genlock inputs are desired 
when integrating these cam- 
eras into a multicamera 
show. Flexible power op- 
tions are also important. 

Widescreen aspect ratios are being 
used in HDTV productions, and SDTV 
material that will be upconverted for use 
in HDTV programs must also be shot 
with that aspect ratio in mind. However, 
if your news department will not be 
converting to widescreen production in 

the near future, you may be able to use 
a 4:3 -only camera for the expected life- 

time of your news cameras. 

Hitachi SP-3000P 

The miniaturization of technology 
has made the combined camera and 
VTR (also known as the camcorder) 
almost universal for news use. The 
introduction of the new compressed 
digital videotape formats has con- 
tributed to an increase in the num- 
ber of models of camcorders from 
many manufacturers. The benefits 
of digital recording are being ex- 
plored in these new formats. 

With their improving vid- 
eo quality and already -ac- 
cepted VTR quality formats, 
the new range of consumer 
DV equipment is also receiv- 
ing consideration as an ac- 
cepted format for low -bud- 
get or high -risk acquisition. 
If a thousand -dollar cam- 
corder is stolen or dropped it 

will not be as traumatic (bud- 
get -wise) as it would be if 

one of the station's flagship 
ENG camcorders were to 
be lost. 

Some versions of studio 
and ENG cameras are be- 
ing used for electronic field 

production (EFP) or remote work. 
Typically the lower- priced end of the 
studio camera line or the higher -priced 
end of the camcorder line are used for 
these applications, and the differences 
between each type is not readily ap- 
parent. Often, multicamera magazine 
shows are shot with ENG -style camer- 
as, and shopping center remotes, fairs 
or parades are done with scaled -down 
(smaller) studio cameras. Hand -held 

40 years of engineering 
expertise built into 
every Radamec robotic 
pedestal system. 

The quality alternative. 

1877 RADAMEC 
www.radamec.com 

RR D/RNIEC 
BROADCAST SYSTEMS 

The world leader in broadcast 
robotic control camera systems. 

Superior and Dependable Technology 
Robotic to Manual Control With the Flick of a Switch - 
No re- alignment necessary 

Advanced Pedestal Navigation System - No need to 

re- target pedestals between each show 
Exclusive IR collision avoidance sensors for safety 
Easy upgrade path to virtual set technology 

Ergonomics 
Elegant and efficient design - built in redundancy 
Easy to use Touch Screen Menu Operation 
Designed to grow with facility 
Control of up to 16 cameras 

Not ready for a full system yet? Radamec can build a 

robotic system using your existing pedestals. 

Current customers include: CBS, FOX, FOX News, 

CNN, KNBC, KTTV, C -SPAN, TXCN, WPXI, Bloomberg, 

The US Senate and The US House of Representatives. 
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Toshiba Introduces The Worlc s First... 

3 Chip, 
l O -Bit, Remote Heac 

Video Camera. 
The IK -TU40A Makes All Other Cameras Obsolete! 

Toshiba's new IK -TU40A is 3 chips off the old block. It 

makes any other camera obsolete by utilizing Toshiba's 

revolutionary ten -bit DSP architecture, combined with 

three 410,000 -pixel CCDs. The result is a breathtaking 

750 horizontal lines of resolution and 62dB signal -to- 

noise ratio for the brightest, sharpest color video in the 

industry. 

This ice -cube size camera head delivers quality 
performance in a lightweight, compact package. Plus, its 

remote head design allows it to be mounted virtually 

anywhere for an entirely new perspective. 

The IK -TU40A camera accepts C -mount lenses and has 

video outputs for NTSC, S -VHS, R -Y /B -Y and RGB. 

A 10, 20, or 30 ft. detachable cable, RS -232C personal 

computer interface for total control of all camero 

functions. To get the whole picture, call Toshiba at 

(949) 461 -4986. 

In Touch with Tomorrow 

TOSHIBA 
Toshiba America Information Systems, Inc. 

Imaging Systems Division Imaging Video Products Group 
9740 Irvine Boulevard Irvine, CA 92618 -1697 (949) 461 -4986 

http://www.toshiba.com/taisisd/indmed 
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I big] V CN /P RAT /NG MONITOR 

The economical VC -2 provides broadcasters with an 
instant, visual display of Content Advisory ratings 

Transparent video specifications 
Operates from loop- through composite video 
Extracts, decodes and processes V -chip data 
carried on line 21, field 2 of the Vertical Blanking Interval 
Six, 14 segment LED displays provide a graphic, 
alpha- numeric readout of both Age and Content 
rating as per EIA -744 -A 
Supports the following rating systems: M.P.A.A. / 
U.S. TV Parental Guideline / Canadian English Language / 
Canadian French Language 
Housed in 31" x 3" x 11" steel minibox 
9V DC adapter supplied 
Up to 5 VC -2's may be mounted in a 1RU frame (FR715) 

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 
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Bróadcast Quality 

0 

' ̂ ` 
ES-207A 

$175 

Equalization- Compensates for 1000' of RG -59/U 

Gain -Adjustable from .8 to 1.5 Volts 

Response -10 Hz to 10 MHz 

Propagation Delay -3nS 

3 Year Warranty 

Many Other Audio & Video D.A.'s 
Including Rack Mount Versions 

142 SIERRA ST. EL SEGUNDO, CA. 90245 310 -322 -2136 FAX 310 -322 -8127 
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Philips LDK100 

cameras for magazine shows take advantage of the 
"smart card" approach to download the same set- 
tings to multiple cameras, and studio cameras that 
are smaller and lighter than their studio brethren are 
often used in mall shoots. An exception to this is the 
special event unit, or sports remote vehicle, where 
top performance is required in addition to the ability 
to operate the camera on a long- distance cable link 
from the truck. 

In addition to traditional SD cameras, new formats 
such as 480p scan cameras and HD cameras of 
1080- and 720 -line formats (1080i and 720p) are 
being developed. Soon there will be 1080p cameras 

Digital technology has 

improved the stability of the 

cameras to the point where the 

individual settings of many of 

the parameters of the camera 

can be stored and transferred 

between cameras. 

that will record 1080 lines at 24fps. These camera 
technologies represent the future of video cameras. 

Digital technology and DSP have worked to create 
systems with capabilities that would have been just a 

dream only a few short years ago. The capability of 
cameras throughout the product lines has increased 
dramatically. In the camcorder area the camera is 

being even more closely integrated with the recording 
medium. These integrated functions range from the 
largely tape -based solutions of today to future linear 
and random- access recording media of the future. 
Depending on your needs and desires (and your 
budget) there are solutions available at almost every 
price point. 

Kenneth Hunold is a broadcast applications engineer for Dolby 
Laboratories Inc., New York. 
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Near Video on 
Demand couldn't be 

more simple 
Irdeto Access presents a total NVOD solution in a box 

irdetoaccess@mindport.com ww.mindport.com 

Circle (154) on Free Info Card 

Finally NVOD isn't complex anymore. 
Irdeto Access introduces Oscar, the 
simplest and most complete NVOD 

solution - in one single box. 

Oscar is a plug -and -play box, filled 
with the latest digital technology. It 
allows you to combine streaming video 
with promotion (EPG) and protection 
(CA). And it offers you a one -stop 

solution for all your NVOD demands. 

All this at unbelievable low cost of 
ownership, minimising the risk of your 
investment. As you might suspect, 

Oscar is a little miracle. 

i r d e t o J access 
A MiNOPORT CONDITIONAL ALCM CO. 
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New Products 

High speed RAID -O storage 
Storage Concepts FibreRAID RT: this RAID-0 storage 
solution is aimed at optimizing transfer rate and capacity 
requirements; has the ability to connect to a host using a 

dual Fibre Channel interface; is designed specifically to 
plug -replace non -protected JBOD systems; 800 -525 -9217; 
949 -852 -8511; fax: 949 -852 -8930; 
www.storageconcepts.com 
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Stereo bus compressor 
Audio Toys API 2500: this 19 -inch rack -mountable unit 
has a dual channel design; functions primarily as a stereo 
bus compressor but can be used as two separate units via 

single compression settings; has threshold settings 
between -20dB and +10dB and a variety of ratios to 
selectively vary the compression from almost zero to 
infinity; release times vary between 50ms and 3s; 800- 

642 -8063; 410 -381 -7879; fax: 410 -381 -5025; 

www.audiotoys.com 
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Networked news editing system 
Philips EditStream: this nonlinear network system 
allows editing to begin while material is still being 
captured; fully networked and allows multiple users 

access to audio and video media, voice -over recording; 
integrates with Philips' MediaPool video server and with 
other transmission servers on the market; 800 -962 -4287; 
818 -729 -7700; fax: 818 -729 -7710; 

www.broadcast.philips.com 
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New SIMPOthe 
Digital HD videocassette 
Sony HDCAM Videocassette: this 
videocassette series is available in 

small shell with 22- and 40- minute 
recording lengths and large shell at 64-, 

94- and 124 -minute lengths; 800 -686 -SONY; fax: 201- 

930- 4752; www.sony.com /professional 

Circle (350) on Free Info Card 

1 1 O Broadcast Engineering December 1999 

One -unit DVD authoring system 
Panasonic LQ- VD2000S: this turnkey, one -unit DVD 

authoring system runs Windows NT and contains all the 
functionality to develop DVD- video, DVD -ROM and 
Hybrid -type discs; disc images can then be transferred 
to a DVD -R disc or DLT tape for mastering and replica- 
tion; 800 -528 -8601; 323 -436 -3500; fax: 323 -436 -3660; 
www.panasonic.com /broadcast 
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Mastering tape 
Quantegy ADAT: This reformulated ADAT 
product line provides improved sonic quality and 
offering users a low error rate. The line has been 
developed with extremely low headwear to 
maximize machine and head life. The cassette 
housing provides precise tracking and jam -free 
loading; 800 -752 -0732; 334 -745 -7643; fax: 334 -742- 

6091; www.quantegy.com 
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Video server 
Pluto Technologies AirSPACE CartPLAYER: this new 
video server series is designed for commercial spot, 
newsreel or other program play -to -air applications; will 
replace or significantly reduce cycle time on BetaCart, 
LMS or Mark tape robotic systems; in its standard 
configuration yields approximately five hours of expand- 
able storage capacity; may be configured for up to four 
serial digital video channels along with four discrete 

audio channels (two AES pairs) for each video channel; 
can grow with the customer, offering a range of 
upgrades to 12 -, 24- or 48 -hour storage capacities; 303- 

402 -9000; fax: 303 -541 -9043; www.plutotech.com 
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Digital HDTV 
We invented it We perfected it 

We're delivering it. 
01010101 
01 01 
10 

Since 1990, GI's pioneering work has been leveraged into a practical implementation of our most advanced 
technology - the ATSC compliant, DigiCipher' II High Definition encoder. Designed to satisfy the high 
expectations of the broadcast, cable and satellite programming industries, the DigiCipher'II encoder features: 

Superior video compression Full ATSC DTV compliance 

Compatible with Dolby' Integrated STL configurations 
Digital 5.1 sound Seamless SD /HD operation 

Nobody delivers DTV better than GI. Contact us at 1- 888 -800 -8346 for more information. 

® General Instrument 
1998 General Instrument Corporation. All rights reserved. General Instrument and DigiCipher are registered trademarks of General Instrument Corporation. 

Dolby is a registered trademark of Dolby Laboratories Licensing Corporation. 
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Dual audio embedder/ 
de- embedder 
Crystal Vision TANDEM: this audio embedder /de- 
embedder features two removable piggyback units on 
one card; can be configured to any tow of four possible 
functions at once - embedding analog or digital audio 
into SDI or de- embedding analog or digital audio from 
SDI; can be a single embedder, a single de- embedder, a 

dual embedder, a dual de- embedder or a mixed 
embedder /de- embedder; the kit format means that 
the customer can build the exact product required and 
can reconfigure it in the field; +44 1223 506 515; fax: +44 
1223 506 514; www.crystalvis.com 
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V -chip data decoder 8. monitor 
Broadcast Video Systems VC -2: provides instant indica- 

tion of program content rating as specified in EIA -608 

standard; unit may be mounted in any convenient location; 
V -chip data, embedded in loop- through video, is decoded 
and illuminates front -panel LEDs, indicating rating catego- 
ry; 905 -764 -1584; fax: 905 -764 -7438; www.bvs.on.ca 
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11/IPEG2 recorder /generator 
DVB, ATSC and SGI 
Rohde & Schwarz MPEG2 Recorder /Generator DVRG: 

this recorder /generator records MPEG2 transport streams 
according to DVB and ATSC and breaks them up into their 
components - elementary streams and tables; individual 
elementary streams can then be multiplexed by DVRG for 
new transport streams generation; the new transport 
streams are made to form seamless loops that can be 

reproduced without a time limit; hardware and software 
options allow uncompressed video data to be recorded in 

SDI format (ITU -R 656/601), replayed and coded into 
MPEG2 format for further use in transport streams; +49- 

89 -41292931; fax: +49- 89- 41291211; www.rsd.de 
Circle (359) on Free Into Card 
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Stress Test the Equipment 
Not Yourself 

Are requirements for digital audio /videdtests and demos stressing you out? We can help. 

Take a look at the Data Stream Transport System (DSTS). The DSTS is the ideal solution for 
debugging, testing and demonstrating a wide variety of digital audio, video encoding, 

decoding and transmission equipment. It performs digital transport stream record, playback 

and analysis with a sophisticated suite of controls. 

The Data Stream Transport System Supports: 
Looping record and playback 

DVB and ATSC compatible 
Record and playback up to 34 MBlsec. from disk 

18 -108 GB internal stream storage 
10 interchangeable interfaces 

Remote control 
Stream play lists and segment definition 
Custom versions 

LOGIC 
INNOVATIONS 

For more information on how Logie Innovations can help you reduce stress call: 1- 888- 345 -6442 (in the U.S.) 
or 858- 455 -7200. Or send e -mail to infoQdlogici.com. Website: www.logici.com 
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MART! ELECTRONICS 

STL-15C 

The MARTI STL 15C transmitter and 
companion R -15C receiver form a high 
quality. frequency synthesized broadcast 
link. 

R-15C I 
5'00 E Loop 820 S. 

Ft. Worth. TX 76119 

;( 
v Phone: 817-483-7474 

Fax: 817-483-9952 
SUDDI.0 

pas@lights-audio.com 
uvru'.lights- audio.com 

800 -433 -7668 
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SEARCH 

W ::`' 

O ;nvision 1.com N IIII 
HOME NEWS PRODUCTS SERVICES CONTACT US SITE MAP 

4000 Series frames, 
1 RU or 2RU 

AES analog to digital converters 

AES digital to analog converters 

AES channel swapper/ 
mix module 

SDI embedders and 
disembedders 

AES delay com ,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 
2048 x 2048 

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 

DSiQN° 
125 Crown Point Court 
Grass Valley, CA 95945 

+ i > >n 265-1000 

Embedders and 
Disembedders 

SD4150 
AES Embedder 

Embedding Problems 

Component SDI vidcu 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. 

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

M 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. 

NVISION has developed proprietary reframing ASICs that provide 
sample alignment across groups. Surround sound is reliable and real! 

rb 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. 
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Fluorescent lights 
Balcar Powerfluxl and Powrflux2: this fluorescent 
fixture is able to effectively light at distances from 10 to 
25 feet; gives the effect of a Fresnel filled with a light 
diffuser; allows DMX control of the entire studio by 

replacing conventional key lights, soft lights and cyclo- 

rama lights; is available in a nondimming version; has 

low electrical consumption with little heat generation; 
+33 01 45 03 00 30; fax: +33 1 45 03 12 48; 

www.balcar.fr 
Circle (360) on Free Info Card 

Ceiling tiles 
illbruck /Sonex CON- 
TOUR: these sound - 
absorbing ceiling tiles 
are available in 10 

standard designs and 
four standard colors 
that achieve a sculpted 
look using the same 
pattern or a combina- 
tion of different 
patterns; custom colors 
and designs are avail- 

able; can be used in a drop -in grid system or applied 
directly to drywall using construction adhesive; are 

Hypalon coated for stain resistance and easy mainte- 
nance; measure 24 inches by 24 inches and provide 
noise reduction coefficients from 0.75 to 1.0; 800 -662- 

0032; 612 -520 -3620; fax: 612 -521 -5639; www.illbruck- 
sonex.com 

Master station and power supply 
Telex Communications MS2000: this is a 11J rack 

mount unit used as a two-channel master station and 

system power supply; plug and play design allows the 
user to plug the MS2000 into any AC outlet from 110 to 
120V at 50 /60Hz, add 

INSPECT! CLEAN! RECYCLE 
Your Valuable Professional 
Videotape Cassettes with 

TapeLhek° 
Pro Line Videotape 

Recycling & Rejuvenation Systems 

Save Money Double Tape Life 
Improve Performance Reduce Costly Head Clogs 

ModeI4100 for 
Betacam SP. SX 
and Digital BC 

/RTI 
Model 5100 for 
DVCPRO / DVCAM 

Research 
Technology 
International 

9700 Chase, Lincolnwood, Illinois U.S.A. 60712 -1689 
Phone: 800- 323 -7520 or 847- 677 -3000 

Fax: 800-784-6733 or 847-677-1311 
Email: sales @rtico.com Web Page: www.rtico.com 
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a microphone or headset, 
connect intercom stations to the 
back panel and start communi- 
cations; provides a built -in 

speaker /amplifier for listening 
and connector for an optional 
Telex EGM- 12N /EGN -18N 

Gooseneck panel microphone 
for open -air operations;800-392- 
3497; 612 -884 -4051; fax: 612 -884- 

0043; www.telex.com 
Circle (362) on Free Info Card 

Audio processing 
system 
TC Electronic System 6000: 
this multichannel system is 

targeted specifically towards 
music, film /post -production, 
broadcast and mastering applica- 
tions in surround environments; 
its algorithms include the 
industry standard VSS reverb 
technology in a newly developed 
multichannel version called VSS - 

5.1; VSS -5.1 is a multi- source input 
to multichannel output space 

simulator that incorporates 
advanced positioning generators 
and five totally uncorrelated 
reverb diffused fields; 800 -738- 

4546; 805 -373 -1828; fax: 805 -379- 

2648; www.tcelectronic.com 
Circle (363) on Free Into Card 
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rital6krio, 
fiber Ophons brings 

revo on 
Two New Generations Of Fiber Technology 
In Four New Digital Product Families: 
Generation 4: 
4 And 8 Channel Multimode Point -to-Point Video Multiplexers: 

904V, 908V, and more 

4 And 8 Channel Single -Mode Point -to-Point Video Multiplexers: 
9904V, 9908V. and more 

No one can match Fiber Options 
look at these extras: 

The Forever Lifetime Warranty 
Made In The U.S.A. 

Customer Comfort'" Program 

For Quality, Value, and Service, and for the Widest Range 
of Fiber -Optic Products for Security Broadcast, 
Professional, ITS, and Industrial Applications, 

Fiber Options is the Only Choice. 

2 To 10 Channel Single .Mode Drop- and -Insert Video Multiplexers: 
9610V Series 

And The Grand Slam, Generation 5: 
The Fox 9832S: 

32 Channels Of Video 

32 Channels Of Two-Way Audio 
32 Channels Of Duplex Data (All Major Formats!) 

... all on two single -mode fibers. 
Configurable point -to-point and drop -and -insert 

WARRANTY' 

c-fiber Options 
Fiber Options, Inc. 80 Orville Drive Bohemia, NY 11716.2533 

1-516-567-8320 l- 800.342 -3748 Fax: 1-877 -342 -3732 (1-877 -FIBER FAX) 
www.fiberoptions.com 
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Business Wire 

Business highlights from broadcast and production 
BY SANDRA FERGUSON. EDITORIAL ASSISTANT 

NEP Supershooters recently pur- 
chased a second Grass Valley Group 
Kalypso system. 

Howard Schwartz recording in New 
York installed two Soundtracs DPC -II 
digital consoles - one in its new post 
production room, Studio 13, and the 

other in the existing Studio West. The 
Peabody Conservatory of Music in Bos- 

ton recently upgraded its recording fa- 

cility with a full renovation that includ- 
ed a Soundtracs DPC -II digital console. 

Omnibus Systems provided a $1 mil- 
lion station -wide automation package 
for KOMO -TV in Seattle. 

Acrodyne signed an agreement for 
construction of a 60,000- square -foot 
facility that will house its corporate 
headquarters, sales /marketing, engi- 
neering, financial and operations teams, 

plus a manufacturing facility. T 
` .`> . 

5,47 A 

Walters -Storyk Design Group recent- 
ly completed Argentina's first DVD 
authoring suite - The Fingers Art 
Group - in Buenos Aires. 

Monterey Post Sound in North Hol- 
lywood announced that it purchased 

Euphonix's System 5. 

DirecTV selected DiviCom to pro- 

vide the entire digital TV compression 
system to its Castle Rock, CA, Broad- 
cast Center. 

Sony recently installed a full digital 
infrastructure at ABC's New York 
Times Square facility. The installation 
included a Sony JumboTron JTS -L15 
LED display on the exterior of the 
studio that faces Times Square. 

Switchcraft announced the acquisi- 
tion of Conxall Corporation in Villa 
Park, IL. Switchcraft also added Bi- 
Tronics of Hawthorne, NY, to its roster 
of distributors. 

The Associated Press and 
www.washingtonpost.com introduced 
Virage's Campaign 2000 Video Search 

Engine. Cable News Network, Informix 
and Virage announced that CNN plans 

to begin live operation of an applica- 
tion to collect, share and distribute live 
news feeds among three of CNN's ma- 

jor news netowrks (CNN, CNN Head- 
line News and CNN International). 

ROHN Industries received a contract 
to build a tower for Central Missouri 
State University's KMOS radio station 
that will be used for the HDTV market. 
The tower will be among the tallest in 

the U.S., measuring approximately 
2,000k. Donald Markley, of D.L. Mar- 
kley and Associates Inc. of Peoria, IL, is 

the consulting engineer. 

The University of Cincinnati's College - 

Conservatory of Music recently installed 

two Yamaha 02R digital consoles and 

an EX -5 synthesizer in its newly reno- 
vated electronic media facilities. 
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The Whitlock Group recently opened 
an expanded broadcast engineering 
services division office in Tampa, FL. 

CBS News and Princeton Video Im- 
age announced a multi -year agreement 
under which CBS News will use Princ- 
eton's virtual imaging technology to 
provide branding for The Early Show 
in various New York City scenes shown 
during the program. 

Electronic Arts Canada outfitted Stu- 
dio A's new facility with five Westlake 

Audio BBSM -12 monitors. 

1MMAD ECVS announced an agree- 

ment with Turner Entertainment Net- 
works for pre -functional design and 
engineering services. 

AZCAR announced an agreement 
with Turner Entertainment Networks 
for pre -functional design and engineer- 
ing services. 

Hams has entered into a definitive 
agreement to acquire Louth Automa- 
tion. The cash acquisition is expected 

to be completed in January 2000. Har- 
ris was selected to provide a Diamond - 
CD DTV transmitter and other digital 
equipment to KCET in Hollywood. 

Maine Public Broadcasting Corp. 
signed with Dielectric for DTV and 
NTSC TV station equipment. Dielec- 

tric recently acquired the complete 

Mark Products line of cable pressuriza- 

tion and leak- locating products. 

20'h Century Fox ordered 14 addi- 

www.americanradiohistory.com

www.americanradiohistory.com


8VSB 
PROVEN 

What's new in UHF DTV from Thomson 
Tubes Electroniques? 

The new TH 770 IOT with 25 kW 
average DTV power. 
Thanks to its high flat gain characteristics 
and stability, the TH 770 enables your 
digital transmitter to deliver 25 kW 
across the whole UHF band. 

The TH 755 IOT fully compatible 
with your existing 40 to 50 kW analog 
transmitter modules. 

These IOTs round out today's broadest 
range of UHF tubes: IOTs, Diacrodes" and 
tetrodes. 

By choosing IOTs from Thomson Tubes 
Electroniques, you'll discover the benefit of 
saving on the operational cost of your 
transmitter. 

Put the power of choice to work for you. 
You'll get the solution you need to meet 
your current and future requirements in 
both digital and analog applications. 

. THOMSON TUBES ELECTRONIQUES 
Headquarters: lb, avenue du Maréchal Juin - 92366 Meudon -la -Foret cedex - FRANCE - Tel: +3310)1 3U 7U 35 00 - Fax: +33 1011 30 70 35 35 
Web Site: httpJ /www.tte.thomson.csf. com 
US office: Thomson Components & Tubes Corp. - 40G Commerce Way - PO Box 540 - TOTOWA NJ 07511- Tel: 11.9731 812 90 00 -Fax:11 -973 i 812 9050 
Web Site: httpJ /www.tctus.com Circle (150) on Free Info Card 
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tional I . ASCAM MMR -8 modular 
multitrack recorders and 14 MMP -16 
modular players to dub major motion 
picture releases in 24 -bit digital. Univer- 
sal Studios installed several TASCAM 
MMR -8s and MMP -16s in its motion 
picture and TV dubbing facilities. 

Belden signed a contract with the 
Olympic Games' Sydney Organizing 
Committee to supply the vast majority 
of backbone and horizontal cables to 
be used in voice, video and data trans- 
mission for the 2000 Games. 

WCNC -TV in Charlotte purchased 
Pluto's AirSPACE for on -air interstitial 
playback. Avid, Avstar and Pluto an- 
nounced a new digital newsroom solu- 

tion that will combine the three com- 
panies' broadcast news solutions. 

1 
Quantegy and Xytech entered into an 

agreement in which Xytech's software 
will be the standard inventory applica- 
tion for Quantegy products. 

Spin Physics acquired Prodex LLC 

and formed a new corporation named 
Prodex, A Spin Physics Company. The 
new corporation is headquartered in 

San Diego. 

Vicwgraphics selected Medea's 
VideoRaid RT storage subsystem 
for its Windows NT-based HDTV 
workstation and I/O server, HDStore. 

GTE purchased Artel's Vista 270 cus- 
tomer- controlled switching system. 

People 

Leitch announced 
the appointment of 
John A. MacDonald 
as president and 
chief executive offic- 
er. Thomas M. Jor- 
dan and Michael 
Poulin were elevated to Fellow status 
in the Society for Motion Picture and 
Television Engineers. 

John A. MacDonald 

Gunnar Rieger was named engineer - 
ing/IT manager for WLVI -TV in Boston. 

James Popowytsch was appointed chief 
engineer for National Video Center. 

Pinnacle Systems elected Jim Dunn, 
vice president of marketing and sales, 
as an officer of the company. 

Panasonic appoint- 
ed Doug Leighton 
to the new position 
of product market- 
ing manager for 
DVCPRO produc- 
tion products. 

Windows to the Web 

www.winsted.com 
Winsted Corporation: Winsted otters 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 tree consultation with a Winsted's system 
design engineer. To receive a tree catalog or learn more about 
Winsted at their website www.winsted.com or call toll free at 800- 
447 -2257. 

Broadcast 
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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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www.commscope.com 
CommScope, Inc. is the world's leading manufacturer of 
coaxial cable and specializes in precision twisted pair and 
optical transmission cables. CommScope provides the Au- 
dioNideo professional with over 30 years of experience in 
the manufacture of high performance transmission media. 
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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. 

ar 

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. 

Horne Page 

XI= 

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. 
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www.pinnaclesys.com 
Pinnacle Systems: Pinnacle Systems' broadcast prod- 
ucts give professionals the cutting edge tools needed to 
create dazzling productions faster and more affordably 
than ever before. These innovative digital video manipula- 
tion tools perform a variety of on -air, production, and post - 
production functions such as the addition of special ef- 
fects, image management, capture, storage. and play -out, 
as well as graphics and title creation. 
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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. 
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Praise what you want to flourish 
BY KARE ANDERSON 

When the Catholic priest who was 
moved to a new parish ap- 

proached his superior to ask, "Would 
you mind if I smoked while praying ?" 
he was, not too surprisingly, turned 
down. 

You can change the meaning and 
the outcome of what you say by how 
you say it. One way to influence 
another's perceptions is in how you 
set the stage or provide the context 
in which the listener might hear your 
words. For example, the priest might 
have been more successful if he'd 
made his request another way, 
"Would you mind if I prayed while I 

am smoking ?" 
Setting the context with your ini- 

tial comments is akin to dressing in 
a fashion that the people you are 
going to be around will approve or 
even admire, while still being true to 
yourself. Why? Because, like all oth- 
er animals, we are most comfortable 
with those who look right - like us. 
In fact, the more familiar you look, 
the earlier in the conversation I will 
accept what you are saying, absorb 
its meaning and be more able to 
accept your ideas.Our vital signs shut 
down when we are first around a 

person, setting or situation that is 

different (thus more dangerous) un- 
til we decide how we feel about our 
situation. This time I'm going to 
describe how you can pull people 
closer, bring out their better side and 
cultivate genuine, enduring relation- 
ships by how you choose to describe 
situations to others. 

There are two ways to praise and 
both are positively powerful. The 
first is to praise someone directly. 
Whatever you praise, you will en- 
courage to flourish.The second and 
perhaps even more powerful way to 
praise is to compliment the person to 
the person or people who are very 

important to them. For example, 
wireless portal equipment manufac- 
turer Punjabi, had a rugged but quite 
successful third year of operation in 
which everyone worked long hours. 
Instead of handing out awards at a 

company event, the CEO took the 

tracked down the CEO and inter- 
viewed him, thus affording him an- 
other chance to speak glowingly 
about some of the specific examples 
of his winners' dedication and inge- 
nuity. As he praised each person, the 
glow of the values he admired reflect- 

You can change the meaning and the outcome of 

what you say by how you say it. 

time to find a significant group relat- 
ed to each of the winners. For those 
winners the groups included a place 
of worship, a rugby club, a college 
alumni organization and an antique 
car association. With the permission 
of these organizations, the CEO ar- 
ranged to give the award and an 
eight- minute speech, describing both 
the winner's accomplishments at Pun- 
jabi and a specific incident in which 
the winner exemplified the heroic 
character of a true team player. Thus 
each surprised winner got to bask in 
the spotlight in front of valued peo- 
ple in her or his own world. The 
CEO's greater effort also put his com- 
pany in a genuinely positive light in 

many new places. Although it did 
not appear that any of the people 
who saw their friends receive the 
award were immediate, potential 
customers of Punjabi, they were suf- 
ficiently inspired to stir some posi- 
tive word -of -mouth buzz about the 
awards ceremonies.A month after the 
ceremonies, a feature writer for the 
local paper heard the story through 
a friend -of -a- friend -of -a- friend who 
was a rugby player. Not one to be 
interested in business stories, she 
was nevertheless touched by the way 
the ceremonies had rippled out to 
surround the winners' lives. She 
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ed back on him and his company. 
The reporter also interviewed the 

winners and several of the people at 
the organizations where the awards 
events occurred and then wrote a 
human -interest story that appeared, 
with photos, in a Sunday edition. 
The article generated several glow- 
ing letters to the editor by people 
who witnessed the ceremonies, the 
winners and others who were also 
moved by the story. 

How can you give a lasting gift to 
10 people you admire? For each per- 
son, think of the specific incident 
where that person has exemplified 
the quality that you most admire or 
cherish. Practice saying the story, 
then how you feel about the person. 
Then for each person, envision what 
group (family, religious organization, 
hobby or other interest or profes- 
sional group) would be most signif- 
icant for that person if you were to 
praise them among the members. 

You have several ways to pass along 
your praise about the person you love 

or admire: simply call, e-mail or write 
to someone in their valued affinity group 
and share your story of praise. 

Kare Anderson is a speaker and author. 

Send questions and comments to: 

kare_anderson @ intertec.com 
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The Fairmont Hotel 
San Francisco, California 
February 3 -5, 2000 
"Bandwidth, Bitrate, and Resolution" 

SMPTE features the following sessions: 

Audio Tutorial 
Video Tutorial 
Video, Video Compression, and MPEG 
Acquisition 
Compression /Transmission 
Switching /Storage 
Exhibition 

Thursday, February 3 will feature an all -day 
seminar consisting of Audio and Video Tutorials. 

riday, February 4 and Saturday, February 5 will 
onsist of a technical program, including the 
cquisition, Compression Transmission, 
witching /Storage, and Exhibition sessions. 

conference registration is 
vailable on the SMPTE web 
ite at www.smpte.org, on site 
t the conference, or by 
:ontacting Ilisha Stier at 
914) 761 -1100 ext. 114. 

Further information 
is available at 

www.smpte.org 
anusc omreNwn & Visaors Bureau P 0 
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420 9th Ave. 
Between 33rd & 34th Streets 

New York, N.Y. 10001 

Store and Mail Order Hours: 
Sun. 10 -5, Mon. thru Thurs. 9 -7 

Fri. 9 -1, Sat. Closed 

For Orders Call: 

800-947-9928 
212 -444 -5028 

or FAX (24 Hours): 

800 -947 -9003 
212 -444 -5001 

On the Web: 

www. bh pho to vid eo. corn 
We Ship Worldwide 

FOR A FREE MIRTRL7 CATALOG, CALL 818.047 212414 -OG33 
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PHOTO VIDEO PRO AUDIO 
) 

"THE PROFESSIONAL'S SOURCE" 
FOR ORDERS CALL: 

800 -947 -9928 
212- 444 -5028 

in ve. 

OR FAX (24 HOURS): 

800 -947 -9003 
212 -444 -5001 

: et. 

Store & Mail Order Hours: 
Sunday 10-5 

Monday thru Thursday 9 -7 
Friday 9.1 Saturday Closed 

On the Weh: http: / /www.bhphotovideo.com 

t t. ew or , 'e. 

SONY 
DSR -200A 3 -CCD Digital (DVCAM) Camcorder 

Combining a compact and lightweight body with the superior picture quality 
of DSP (Digital Signal Processing) and the OVCAM format. the DSR -200A 
the Ideal acquisition tool for video lournalisls. event and wedding videogie 
phers, strangers and production houses 500 lines of horizontal resolution 
48kHz or 32kHz digital audio. three hour record lime, and minimum 
lion of 3 lux is only the beginning. Other features include 16 9/4:3 capabee. 
Steady Shot. high resolution 1 -inch viewfinder. time code operation 
time /date superimposition and an IEEE -1394 interlace for direct digital out- 
put. Otters full automatic as well as manual control of focus. iris. gain. white balance and shutter speed 

Variable servo 10X optical power zoom lens goes trom Stores Photo. Date/Time. Shutter Speed. Iris. Con and 
5.9 to 59mm in 1.7 to 24 seconds The manual zoom F -stop for easy recall. So it you have to re- shoot. you 
rocker is Continuously variable right up to where the know your original settings for every scene and trame. 
digital 20X zoom kicks in. Records Drop/Non -Drop Frame time code. Time code can 
Sony's Super Steady Shot reduces high frequency camera be read either as RC lime code or as SMPTE time code 
shake without compromising image quality. SteadyShot Has a large I -inch BMW viewfinder with 550 lines of 
uses horizontal and vertical motion sensors that allow it resolution for easy focusing even in low contrast light - 
to work accurately while zooming, moving (even Shooting ing situations. Separate information sub panel displays 
from a car), and shooting in low light conditions time code. battery time. tape remaining and other cam- 
Has digital effects including audio and video fade, over- corder functions without cluttering up the viewfinder 
lap and Slow Shutter. Records 16-bit/48kHz audio on one stereo track or 
Automatic and manual focus. iris, shutter, gain and 12-bit/32kHz with two pairs of stereo (racks (L1 /R 1. 

white balance. Iris is adjustable in 12 levels from F1.6 L2/R2). so you can add stereo music or narration. 
to F11, shutter from 1/4 to 1 /10.000 of a second in 12 One-point stereo electret condenser mic for clear stereo 
steps, Gain from -3dB to 18áB in 8 steps separation Directivity can be selected from 0. 90.8 120°. 
Zebra Pattern indicator. bult-in ND filter. Automatic 8 manual (20 -step) audio level record con- 
Custom Preset function lets you preset. store and recall trots Monitor audio with headphones or from the LCD 
custom settings for color intensity. white balance panel which has an active VU meter. 
I bluish or reddish). sharpness and brightness. SLR input connectors for m¢s and audio equipment. 

DSR-20/40 DVCAM Player/Recorders 
The DSR -20 and DSR -40 are versatile DVCAM VCRs with compact chassis' and a variety of convenient functions for 
recording. playback and simple editing. They feature Auto Repeat Playback. Power -On Recording /Playback. multiple 
machine control interfaces and i Link (IEEEi394) input and output. And. of course. they offer the stunning image and 
sound quality inherent to the DVCAM format 

i.LINK tien or the firs) index point. the DSR -20'40 automati- 
They both offer i.LINK ( (IEEE1394) input and output catty rewinds the lape. then starts playing back the seg- 
In addition. in the "Digital dubbing including TC Copy" ment again. 
mode. full information of video. audio and lime code of They are capable of searching for Index Points. which 
the original tape can be copied to another tape are recorded on the lape as "in-point- marks every time 
Especially useful when making working copies of the a recording starts. They can also search tor photo data 
original recorded on a DVCAM cassette by the DSR - 

Inpuls and Outputs 200A/300 /PD -100. or where the recording date has 
They provide a full range of analog video inputs and been changed. 
outputs for integration into current analog -based sys- Belerenee Input 
terns. They both offer composite and S -Video External sync input enables synchronized playback with 
input/output. while the DSR -40 (only) offers a compo- other VCRs. Especially important in A/B Roll configura- 
nent output as well The DSR-20 is equipped with ana- tions In addition, the DSR -40 only allows adjustment 
log audio inputs and outputs (RCA). the DSR -40 with of H -sync and SC phase via the menu. 
RCA inputs and XLR -balanced output. These connec- Control S Interlace 
Irons in combination with their I.LINN interface allow a The DSR -20 /DSR -40 have a Control S input allowing 
smooth transition to an all digital system in the future control via the optional DSRM -20 Remote Control. 

Record/Playback Funcians The DSR -20 adds a Control S output connector allow- 
Automatic repeat function for repeated playback. After mg two or more (up to 50) DSR-205 to be daisy - 
reaching either the end of the tape. the first blank por- chained and controlled from one DSRM -20 

DSR20 Only 
The DSR -20 can be powered by AC or DC In addition to Control L. the DSR -20 also incorporates 
I quipped with Control L interface. the DSR -20 can per- an RS -232 interface for remote control of basic VCR 
form simple Time Code -based editing when connected functions from a PC 

ro another DSR -20 or other similarly equipped Supplied with the RMT -DS20 Wireless Remote for con - 
vCRs /cameras trol of basic VCR functions. 

DSR40 Only 
Equipped with an RS -422A interface, the DSR -40 can per- controlled either manually or via its RS -422A interface. 
limn as the editing player in A/B roll or cul editing system The DSR -40 is not equipped with a synchronization capabd- 
n also has a simple recording 'unction which can be icy. the editing accuracy is performed by pre -roll and play. 

DSR -30 DVCAM Digital VCR 
he DSR -30 is an industrial grade DVCAM VCR that can be used for 

circling, playback and editing DV standard 4.1:1 sampling digital 
cmponent recording with a 5.1 compression ratio provides spei ri 
ii picture quality and multi- generation performance It has a Con' 

wlerface for editing with other Control L based recorders such as r 
DSR -200A DVCAM Camcorder or another DSR -30 It also has a coil 
tinuous auto repeat playback function making it ideal for kiosks and 
other point of information displays. Other features include high quality 
digital audio. IEEE -1394 Digital interface and external timer recording. The DSR -30 can accept both Mini and Standard 
DVCAM cassettes for up to 184 minutes of recording time, and can playback consumer DV tapes as well 

Records PCM digital audio at either 48kHz (16 -bit 2 Built -in control tray has a log /shuttle dial. VCR and edit 
channel) or at 32kHz (12 -bit 4 channel) !unction buttons. The log /shuttle dial allows picture 
Equipped with Control L. capable of SMPTE Time Code search at x1/5 to 15X normal speed and controls not 
based accurate editing even without an edit controller. 
Built in editing functions include assemble and separate 
video and audio insert 
By searching for either an Index point or Photo Data 
recorded by the DSR -200A camcorder. the DSR -30 
drastically cuts the time usually required tor editing 
The DSR -30 can record up to 135 Index points on the 
Cassette Memory thanks to its 16K bits capability 
Audio lock ensures audio is fully synchronized with the 
video for absolute precision when doing an insert edit. 

only the DSR -30 but also a player hooked up through 
its LANC interface 
DV In/Out (IEEE 1394) for digital dubbing of video . 

audio and data ID with no loss in quality. 
Analog audio and video mpuboutpuls make it fully 
compatible with non -digital equipment Playback com- 
patibility with consumer DV tapes allows you to work 
with footage recorded on consumer -grade equipment. 
Tapes recorded in the DSR -30 are also compatible with 
Sony's high -end DVCAM VCR's 

REI Panasonic 
Broadcast &Television Systems 

AG -EZ 1 3 -CCD Digital Video Camcorder 
Digital recordunl,I.li. ers 500 lines of n i; -.iii- ri' 

tien with no noise (S N ratio is 54dB1 
10.1 power and 20 1 digital zoom lens Both zooms are 
adluslahle in tour speeds 13.5 -15 sec I For extreme 
close -ups the lens can locus up to 1/4 from the sublect 
Audio is also digital. using PCM (Pulse Code Modu- 
lation) for quality that rivals CDs. Choose between two - 
channel 16 -bit recording or two sets of t2 -bit stereo 
with the second set reserved for uses such as narration 
Huge 1.5 180.000 pixel color viewfinder provides 400 
lines of resolution and displays all automatic and manu- 

al functions on demand 
Variable speed shutter from 1/60.1/8000 of a second 
Built -in SMPTE time code generator 
Digital Electronic Image Stabilizer (DEIS( compensates hr 
fiery videoespecially when the digital zoom is employe 

51695 
TIIi .a /s lu nes!y told on. onsq recorded ienen 

- TopScan plays back the first few seconds of each seg- 
ment. providing a handy way to review an entire tape 
Record /Review rewinds the camcorder and plays the 
last 10 seconds of the last recorded scene 
Inmem encodes the first scene shot on a given day. to 

.. find the starting point of each day's shooting 

JVC 
GY -DV500 

1/2 -inch 3 -CCD Professional DV Camcorder 
T I'.e :'iOr -its t ;Hr b .., crner nesi(Jetl !run, the grisio up fur 

sional ENG work. the GY -DV500 combines the convenience and 
cost -effectiveness of Mini DV with the performance and features you 
need. Il incorporate three 1/2 -inch CCDs for superior picture perfor- 
mance (equivalent to 750 lines of resolution) superb sensitivi- 
ty of El I at 2000 lux and minimum illumination of 0.75 lux 
(LOLux mode). Ruggedly constructed with a rigid diecast 
magnesium housing providing the durability professionals 
crave. the GY- DV500s compact design and light weight 
pesss than 11 lbs. fully loaded) makes it extremely portable. 
Additional features like the menu dial and Super Scene Finder assure ease-of -use 
and shooting flexibility. while the IEEE1394 and RS -232 interface allow integration into various non -linear and post -pro 
duction systems. A professional camcorder in every sense, the compact. lightweight GY -DV500 redefines acquisition for 
corporate. educational, cable and broadcast production. as well as wedding videography and multimedia applications 

Professional Specifications In addition to camera mounted mjc. has two XLR -bal' 
Applies JVC's DSP with advanced 14 -bit video process- anted audio inputs with 48v phantom power and manu- 
ing to bring out more natural details. eliminate spot al audio control Phantom power can be switched off 

i 

noise. accurately reproduce dark areas. and restore 
color information in dark areas 
Three high -density 12" 380.000 pixel IT CCDs ensure 
the best possible image quality 
CCDs are equipped with advanced circuitry to virtually 
eliminate vertical smear when shooting bright lights in a 

dark room. Ensures efficient light conversion with a 

sensitivity of F11 at 2000 lux. 
CCD Detect Correction function evaluates white defects 
with the lens closed and then stores their addresses in 
memory When the camera is turned on. the data is sent 
to the DSP for storage and real -time correction 
Black Stretch /Compress function ensures accurate 
reproduction of black areas on the screen Advanced 
color matrix circuits give even difficult images a very 
natural appearance 
Multi- stream parallel digital pipeline processing at 40 
MHz creates an ultra- smooth gamma curve. calculated 
using a true log scale algorithm. The result is a dynamic 
range of 600% to accurately reproduce fine details and 
colors in shadows or highlights 

Professional Performance 
When activated. the Lolue mode increases sensitivity 
with almost no increase in noise Lolux lets you capture 
high -quality video footage with excellent color balance 
at lust 0.75 lux minimum illumination. 
Multi -zone iris weighting system gives priority to 
objects at the central and lower portions of the picture 
for accurate auto exposure under any condition. even rl 

a bright subject moves into the picture 
Adjustable gamma for adjusting the "reel" of the picture 
according to taste. Adjustable detail frequency for set- 
ting picture sharpness for a bolder or finer look 
Viewfinder status display uses characters and menus to 
diplay selected information, including audio indicator, 
tape and battery remaining time, VCR operation and 
warning indicators Camera settings and setup parame- 
ters can also be checked al a glance. A built-in menu dial 
lets you quickly navigate through the viewfinder menu, 
Highlight Chroma Processing maintains color saturation 
in highlights. The result is natural color reproduction. 
even in bright highlight portions of the picture. 
Smooth Transition mode ensures a smooth transition 
with no lump in color or light level taking place when 
manually changing gain or white balance settings 

Prolessianal Audio 
To complement its superior video performance. the GY- 

DV500 offers outstanding digital PCM sound. You can 
choose between two 16-brt 48 -kHz channels or two 12- 

bit 32 -kHz channels with a dynamic range of 85 dB 

when not in use 
Side-mounted speaker lets you monitor audio in play- 
back and recording modes without headphones. The 

speaker also delivers audible warnings. 
Compact and Lightweight 

Measuring 10 -78 9 -11,16 5.1/8 the GY -DV500 
amazingly enough is almost half the size of the GY -X28 
Weight is carefully balanced to- ease of use in an ENG 

environment and extended shooting 
Consumes less than 20W of power. eliminating the need 
for cumbersome 8 heavy. large -capacity battery packs 

Automatic Function 
Full Auto Shooting (FAS) mode for point -and -shoot ease 

of Operation. You simply zoom and focus. Activating 
the Full Auto Shooting sets the camera to the Auto Iris 
Mode. even if the lens is set to manual. Automatic vide, 
olevel control (ALCI is also act vated. along with 
Extended Electronic Iris (EEI) and Full Auto White. 
which provide both variable ga:n and variable shutter 
Shoot continuously trom a dark area to a bright area 
without changing Gain. Iris or ND filler. 
ALC (Automatic Level Control) with HI (Extended 
Electronic Iris) for continuous shooting in all light levels - no need to switch gain sett ngs or ND finer. 
Continuous Auto Black (CAB) circuit assures perfect 
Black Balance in a changing environment without haves., 
to interrupt shooting. 
Accu -Focus activates the electronic shutter for approxi- 
mately ten seconds forcing open the Iris. A s a result 
the depth of focus is mimeo. and the lens can be 

focused quickly and precisely. 

Conveniences 
Time code and index IDs allow frame accurate non-lin- 
ear editing and mastering on standard formals with 
quick easy access to any target point. 
LCD display system let you switch or set functions. 
while referring to the counter or the on- screen display 
Mode selection and Initialization are also available via 
the menu display. Back -lit display supports shooting In 

dark areas 
Back tally lamp lights to let you know that the camera Is 

entering the Record mode. It flashes during the trans 
tien to the Record mode and when an error is detected 
in the camera 
Variable Scan function allows flicker -free shooting of 
computer monitors. Shutter speeds can be set from 
1/605 to 1/196 7 of a second or 255 increments to pre, 
cisely match the scan rate of the monitor. 
Tape /Battery Remaining indi:alcr means you aloi , 
know exactly how much tape and battery power ... 

SEV ND ' Y CUSTOMER SATISF CTIO GU R TEE 

Mole (1130) on Fro* Info Card 
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THE PROFESSIONAL'S SOURCE FOR PHOTO, 
FOR ORDERS CALL: 

800 -947 -9928 
212- 444 -5028 

OR FAX (24 HOURS): 

800 -947 -9003 
212- 444 -5001 

MOST ORDERS SHIPPED 
WITHIN 24 HOURS 

OVERNIGHT SERVICE AVAILABLE 

On the Web: http: / /www.bhphotovideo.com 

anloZauen 
HyTRON 50 Battery 

enetgt a iuugti to .lper.nr.4 t,pc ! i NU .a^o.ul ti i 

hours the HyTRON 50 is Isle most advanced lightweight 
in the industry 

Made possible by recent advancements Ina cell lechn, 
nary designed for the mobile computing industry a 

nickel metal hydride cells that provide the !richest 
o f any rechargeable cylindrical cell avaii,ible High o-" 
tuner assured through Me eitegralioir of Anton B.i 
InterActive dlgnal technology 
Equipped with an onboard duet computer which m. 

gy input and output as well as critical operating cthu 

and conditions This data is communicated to the na. 

charger to ensure salery and optimize reliability 
In addition. remaining banery capacity inmrniatmr 
means of an LCD display on each battery and in tin. 
o f the most popular broadcast 8 protessronal cane 
Special low voltage limiter prevents pOterlllaiiy dai! _, 

charge 

Specifications: 14 4 V SO WH I Wall Hours! 
534 21st' t 91bs 188koi 

., 2 hours a 25 W.ur i.,. 

QUAD 2702/2401 
Four- Position Power /Chargers 

itUAD 2401 becomes an ait purpose Puller and test system Ii 
'0 watt QUAD 2702 has the module and is the ohimale Proles 
,,tonal power system 

Steadicam Video SK2 
',morning the same 

i.1r principles as Its 
Oscar and Emmy 

Steadicam 
h the Video SK 2 

amied for cameras 
nu from 9.19 lbs 
ve compact and 
K2 

system 
the corn. 

.K2 sysllm -sled. 
arm and vest- 

a mere 21 lbs 
neatly Into the 

in 15 easier than 
Intl a single battery operates both camera and 

m. In tact. the 5K2 is the only Steadicam simple 
.55 to be operated without workshop training A corn- 

owe instructional video will have you up and rum 
tours But make o mistake. the lightweight Video 

--forms like a true heavyweight 
in the move ellori essly. without cranes. booms or 
The sled-mounte monitor otters a crystal-dear 
so your eyes are no longer glued to your camera's 

e And with the w lght spread comfortably over 
riso you can shoot on the run. climbing stairs or 

ever nom a moving very le. With one smooth backing 
shot capture what used to require live or six setups Ai 

optional low-mode brack t can Luther enhance your i m 

ativlty Whether you shoot commercials. industrials on 

documentaries, the SK21 is you offer more flexibility That 

ever before. If you can imagine a shot, you can shoot it 

more etficrently. more economically and more crealwely 
than with any other other equipment 

V-16 AND V -20 
Camera Stabilization Systems 

16 and V -20 alloy: 
walk. run go up 
:m stairs. shoot 
living vehicles and 
her uneven terrain 
any camera insta- 
shake The V -16 

es cameras weigh- 
-:m 10 to 20 pounds 

V -20 from 15 to 
,mds They are both 
!Um shooting the 

ultra-smooth 
d shots that take 

rrdiences and 
breath away - 

n: adding high pro 
n value to every scene 
uncials. industrials. docu-- 
un lull length motion pii lu' 

1 

ill lake you where few otlleo Zia ve lia.elttrl 

ance 
Oon. 
74 sachtler Tripods and 

Fluid Heads 
DV Systems -Digital Support for Every Budget 

t :total cameras meal,. ''IV support systems Starting lam the DV2 all the 

up to the JVI2 Sachtler has a salut tun Inured ton Irai about eery conceivable digital camera package available today All 
-,hue Saddler s patented counterbalance system and Touch and Go wedge plates And all except the DV? lemme sliding cam- 

I Wattorm to ease ro the balancing of your camera 

DV2 System 
I tie smallest head of the Sachtler's he 
Sachtler Touch and Go quick release 
:11th automatic camera lock and safety 
over 'drop protection 
01ne step of dynamic counterbalance 
i iiclionless leak proof fluid damping with 
lie levels of drag 
,''IbratlOnless vertical horizontal brakes 
Built on bubble tin horizontal leveling 
-riffle Stage 75mm Irma! DA 75 Long 

':!eight door '.PI,.I a 1V` 35 

This system (0210) consists of: 
is I0V21 . . . ..151. 
eader SP 

DV4XD System 
Same as the DVS PLUS - 

t4erDalance 
- h motmal n,nq 

DV4X13 System (0610) consists of: 

DV4 System 
Skiing balance plate 
Touch and Go quick release with automate 
camera lock and safety leverrdrop protect. 
One step of dynamic counterbalance 
Fnctronless leak proni fluid damping with 
one levels of drag 
Vlbrallonless vertical /horizontal brakes 
Bunt in bubble for horizontal leveling 
Single stage 75mm long tripod DA 75 

lightweight floor spreader SP 75 

O V4 System (0410) consists al: 

DV8 System 
Same as OV6 PLUS - Greatet load capaci , 

O VO System (0810) consists 0f: 
Fluid Head (DO-81 Long Tripod IDA 75), floor spreader (SP PSI 

DV12 
Same as DVS PLUS - Great Load Cap+ '. 'n arm tripous 

15" and 17" On Camera Prompters 
' industry slanito I ecsigned for use with 
unbent. high tonto', created by 07V. 

I-- the ' suui 1 itbr .111 i r: "ii'onents and design The Ol0Oitur permits a much greater 
degree of hilt because ut its cutaway feature Its VPS Eyehne feature superimposes copy 1 

over the cannera lens enabling the reader to maintain maximum eye-to-eye contact It's 
easy and comfortable to read OTVs On Camera prompter will make sure the talent has 

clear access to the prompter The t 7" model has a viewing area of 123 sal. inches. 39 °4 

more than the 15 model The 15" On Camera prompter is also available rn a free standing 
pedestal model which can be utilized both in the studio and in remote situations 

MVP -12 
The MVP-12 incorporates OTV's latest design technology tor 
studio and EFP prompting The MVP -12 features the most 
advanced cncoitry for a prompter of this size Fully self-con. 
lamed. it offers high brightness and high resolution that 
ensures unmatched ease of readability for the speaker. The 

MVP-12 is powered by AC or DC current utilizing the Sony 

MVP -9 Mini 
The MVP -91111111 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 Ito AC ur DC aime, tas 

above) Cleated for the new genera t 

type NP-1 or Anton Bauer 13-14 volt batteries. allowing on- 
location as well as studio prompting It weighs only 19 lbs 
including the quick relea se roller plate for fast mou nting and 
balancing Below the lens mounting is utilized resulting Ideal 
counter balancing for ease of operation 

Videoprompter 
cameras. the MVP -9 weighs only 17 172lbs and both the 
monitor and camera mount set up quickly and easily. As with 
the other units the VPS Eyeline feature assures maximum eye 
runt itt with lens ::lite easily raedmg the script. 11 packs up 

t - . to take anywhere 

SONY 
PVW- 2600 /PVW- 2650 /PVW -2800 

Betacam SP Pro Series 
Whenever versatility and nu cuinpromrse pc- e Is blended. there IS only one 

choice Legendary reliability and comprehenr .'lori for its many users has estab- 
lished the PVW series as the standard in brand, ast and post production The PVW 

Series Includes the PV2600 Player. PVW -2650 Player with Dynamic Tracking and the 

PVW-2800 Editing Recorder They feature built -in TBC5. LTCIVITC time code operation 
and RS-422 serial interface They also offer composite. S -Video and component video 
inputs and outputs Most important they are built for heavy. every day duty 

Built-in TBC s and digital dropout compensation assure con. Two types of comp0- 
sotent picture performance Remote TOG adjustment can rent connection. three BNC connectors or a Belacam 12 -pin 
be done using the optional BVRdO TBC Remote Control dub connector They have composite and S -Video signals as 

The PVW -2600. PV2650 and PVW -2800 (generates as well 

well) read VI TC LTC time code as well as User Bits. ExVlnt PVW -2650 Only 
hone codde. Regen Preset. or Rec -Run Free -Run selections Dynamic Tracking IDTI playback from -1 to 3 limes 
Built -rn character generator displays time code or CTL data normal speed 
Set-up menu for presetting many functional parameters. PVW -2800 Only 
Two longitudinal audio channels with Dolby C- type NR Budl -in comprehensive editing facilities 

Recognizable monochrome pictures at up to 24X normal Dynamic Motton Control with memory provides slow 

speed in forward and reverse Color al speeds up to 100 motion editing capability 

800 SERIES UHF WIRELESS 
MICROPHONE SYSTEMS 

Consisting of 5 handheld and bodypack transmitters and 6 dmerenl 
receivers. Sony's UHF is recognized as the outstanding wireless mrc sys' 
m for professional apploatfons Operating In the 800 MHz band range. 

''rey are barely affected by external noise and mterlerence They Incmpo- 
-ale a PLL (Phase Locked Loop) synthesized control system that makes it 

+sy to choose from up to 262 operating frequencies and with the use of 

:unys preprogrammed channel plan, rt is simple to choose the correct 
I iterating trequencies for simultaneous multichannel operation 
AdOitlonal features. like space diversity reception. LCD indicators. reliable 
inn sophistrcaled circuit technology ensure low noise. wide dynamic 

t anti vii stable signal transmission and reception. Ideal for 
I/1 production Iacrlities. and ENG work 

PROFESSIONAL VIDEO TAPES 

I 

Professional Grade VHS 

PG-3, 2.39 2.39 

Broadcast Grade VHS Bor 

BGR-30 3.29 - 3.99 

H4]tS S-VHS Double Coated 

ST.30 6.69 7.49 

M221 Hi B Double Coated 

Metal Particles Metal Evaporated 
P630HMP 4.99 i u3UrG. 
P660HMP 619 i 660Hí.4 
P6120HMP 8.29 trul2O 

M321 SP Metal Betacam (Bor) 
055 11.99 12.49 

305 14.99 24.95 

OP121 OVC PRD 

8.79 
19.99 : 

30,99 - 

12M IMed 7.49 

63M 
9aL 

P6120 knkt 

maxell 
in Metal Panicle (NMI 

Beoad[as1 Quality Miß Metal Panicle 
Pb 30 HM BO 
1, '20HMBO 

2.79 

4.49 

7.69 

7.69 
1019 
1359 

12.99 
39.95 

10.99 
22.50 
39.99 

6.99 

6.09 
7.99 

PII MOM 
us 1.59 T;60 Pius 1.99 T-99 . 2.09 

_c-Plus 2.15 T-160 PL. 2.69 

NGBPLIM We peal 
axL60Plus 2.69 HG%i 2.99 
HGXT-160 Plu' 3.99 

BO Broadcast Quality VHS(Baa1 

1-30 B0 ... 3.89 . 3.99 1-120 BC 5.99 

Be Professional S-MIS Sa Mq 
ST-31 B0. 6.79 5T'62 BO 6.99 
ST-126 00. 7.45 51,182 80 13.99 

Macao SP 

B3OMSP 13.49 B60h1I SP 19.99 890MLSP 29.95 

Panasonic 
AY DVM-30 
AY DVM-60 
AV-DVM80 

AJ-P12M (Me.: 
A1-P33M 
AJ-P66LILaru- 
AJ on 76( 

Mini DV Tape 

6.49 4y DVM.30110 ea 5,99 
7.99 Av DVM.60 (I0 Pa ea 7.49 

12.99 Av-DVM120 20.95 

DVCPRO 

6.99 AJP24M 
11.19 AJ-P66M 
20.99 AJ-P941 

SONY 
9.99 

19.49 
29.99 
38.95 

14i -8 Professional Metal Video Canettes 
P6.30 CUPO 4.59 P6.30 HMEX 7.99 

P6.60 HMP% 6 .49 P6'60 HMEX 10.99 

P612OHMP% 8.49 P6- 120HMEX 14.99 

PB Sums Professional Grade VIM 
T -30PR 2.39 - 2.59 T -t20PR 2.19 

PM Series Premier Grade Professional VHS 

3.99 

BA Series Premier Hi -Grade Broadcast VHS On Boo 
T-300A 3.59 - 3.99 U120BA 4.79 

MO Master Quality S-VHS (la Ma) 
MOST-30 7.49 7.79 MOST -120 7.99 

BIS 3M U-malic Broadcast Sfaadard ( Mal 
KCS 10 BRS c 8.69 KCS -20 ORS iron. 8.99 
KCA -10 BRS 8.19 KCA-20 BRS 8.69 
BCA-IO BRS 9.60 KCA -608R5 13.39 

SM 374" u -mabc Broaden! Madan (In Bou) 

KCS-10 XBR . 8.79 iCS10 XBR (rimi) 10.59 

KCA -10 )(BR 9.29 KCA '20 XBR 10.69 

KCA -30 XBR 11.99 CA 60 %BR 15.69 

BSP 314" O-malic SP Broadcast (In Boil 

NSP510 (min 9.59 - 11.09 

KSPdO 10.09 11.59 

ESPIO 16.99 

OCT Metal Betacam SP Broadcast Master (Box) 

BCTSM Is 12.29 
- !' 13.09 

:tot -I 312M ,S01.1 13,99 
ea 13.49 

18.99 P0160ML 21.99 
Os i HUML 27.95 

Mini DV lape 
DVM -30EXM w Chip 12.99 ' d xM aCh ti 17.99 

DVM-30EX "No Li- n 11.99 13.99 
OVM.:LIIPR ' Nn . 7.99 9.99 

Fui Size 0V Tape with Memory Chip 

DV-120MEM 24.99 'aria 26.99 

POV Series Professional DVCAM Tape 

PDVM42MF Inc, 15.25 - 1.1 22ME IM' 
POVM-32ME intro 16.99 l'UJM -40ME IM r 

PDV -94ME (Standard, 33.49 PDV-t24ME (Star r'. 
PDV484ME ISlandant. 44.95 PDVN'64NN 

18.25 
15.99 
31.99 
24,95 
III 9S 

Minimum Shipping USA (Eacept AB I II) SM. A M 1 81. Add 785 fey mom additional lb. For ins. add 50E per 5100. C 1999 BAH Photo - Video. Prices are valid subject to upplier prices. Bob napOadlMa tar typeSMBMOI arrays. 

riif -rP; llirf 

M 
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IDEO and PRO AUDIO 
TO INQUIRE ABOUT YOUR ORDER: 

800 221 -5743 212 239 -7765 
OR FAX 24 HOURS: 

800 947 -2215.212 239 -7549 

New Address: 
420 Ninth Ave. (Bet. 33rd & 34th St.) 

New York, N.Y. 10001 

While ENG camera technology evolves 
faster and faster. delivering ever high- 
er performance in ever small bod- 
ies.it has been increasingly dit- 
ficull for lens manufacturers to 
improve quality while keeping 
size and weight to a minimum 
until recently With Aspheric 
Technology (All Fulinon has suc- 
ceeded in manulaclunng superior quality 
lenses that are both smaller and lighter than lenses of con- 
ventional spherical design. From the widest angle to the 
highest telephoto. Fulinon's broadcast hand-held style lenses 
offer unparalleled features and performance. In fact they are 
SO advanced and co o00cally snperh they cani reshape your 

FUJINON ENG LENSES 
Fulinon s broadcast hand -held lenses feature the very lat- 
est in optical and mechanical design, and manufacturing 
techniques. New EBC (Electron Beam Coating) reduces 
flare and improves contrast. while AT? Aspheric 
Technology improves corner resolution and reduces chro- 
matic abberallon. And all except the 36:1 Super Telephoto 
otter the Occlusive "V- Grip" and Ouick Zoom. 

Al5X8EVM Standard Zoom Lens 
A versatile performer in a compact package offers AT2. 
inner focus. Quick Zoom and the 'V -Grip, 7495.95 

A20X8EVM 
Standard /Telephoto Zoom Lens 

Combines addition! local length with AT2, in nu 
Ouck Zoom and the "V-Grip' It 499.95 

CCIHNSIO I PC -CODI & PC Scribe 
Text and Graphics Generator and Video Titling Software 

PC -COD( incorporates a broadcast quality encoder and a wide bandwidth 
linear keyer for the highest quality, realtime video character generation 
and graphics display. A video graphics software engine running under 
Windows 95/NT. PC Scribe offers a new approach and cost effective 
solution for composing titles and graphics that is ideal for video produc- 
tion and display applications Combined, their a total solution for real - 
time character generation with the quality you expect from Chyron 

PC -COOT Hardware: IMI1101.1 
Fullyantialiased displays Display and non -display buffers 
Less man 10 nanosecond effective pixel me 

operations 
_. 

Le 7 million color selections five 
pixel 

me operations 
Character, Logo and PC% Image transparency 
Variable edges border drop shadow and offset 
Full position and lushly control of character and row 
User definable mtemharacter spacing (squeeze 8 expand) 
Multiple roll/crawl speeds Automatic character kerning 
User definable Iabnemplate fields 
Shaded backgrounds of variable sizes and transparency 
Software controlled video timing 

User definable - -- 
read effects playback. wipes pushes. lades 
NTSC or PAL sync generator with genlock 
Board addressabifiry for multi- channel applications 
Auto display sequencing Local message /page memory 
Preview output with safe -title /cursor /menu overlay 
Composite and S-video input with auto- genlock select 

PC- Scribe Software: 
Number of fonts is virtually unlimited Also supports most Multiple preview windows can be displayed simultaneously 
international language character sels Fonts load instantly Transitions effects include cut. fade push. wipe. reveal, 
and the level of anti- aliasing applied is selectable peel, zoom matrix. wipe, spiral. split, weave and litter. 
Adjust a wide range of character attributes Wide choice of Import elements to build graphics. This includes OLE 
composition tools objects. INFINITi RGBA and TGA with alpha channel Scribe 
Characters. words. rows and fields can color flash also imports and exports TIFF. 3PEG, PCX. TGA, BMP. 61F, 

Character rolls. crawls and reveal modes. Speed is selec. CLP ASCII. IMO SGI. PICT and EPS formats 
table and can be auto limed with pauses Messages can be 
manually advanced or put into sequences along with page I PC -COOT and PC- Seribe Bundle 2995.00 
transitions 

TRUEVISION/A vid 
Professional Video Production Workstation 

Incorporating the award -winning TARGA 1000 video card and Avid MGXpiess Nt rim) -uneel editing software this lullycontig 
ured workstation 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 compositiog. Capture, edit and play- 
back lull- motion, full-resolutron 60 fields per second digital video with fully synchronized CD -quality audio. 

Compression can be adjusted on the fly to optimize for Genlack using separate sync input for working in profes- 
image quality and /or minimum storage space. Has compos' sional video suites 
Re and S-video inputs/outputs Also available with compo. Audio is digitized at 44 1KHa or 48KHz sampling rates. for 
nent input/output ( TARGA 1000 PRO) professional quality stereo sound Delivers perfectly syn- 

chromzed audio and video 

MCXpress Features: 
The Ideal tool for video and multimedia producers who require predictable project throughput and high -quality results when 
creating video and digital media for training. promolonal/markelmg material. local television and cable commercials. CD-ROM 
and Internebintranet distribution Based on Avid s industry- leading technology it combines a robust editing functionality with a 

streamlined interface Offers integration with third -parry Windows applications, professional editing features, powerful media 
management title tool and a plug-in effects architecture It also features multiple output options including so you save time 
and money by reusing media assets across a range of video and multimedia protects 

TARGA 1000/MCXpress Turnkey Systems: 
300 -watt, 6-Bay lull tower ATX chassis 
Pentium ATX motherboard with 512K cache 
Pentium III.450 MHz Processor 
Matron Millenium II AGP 4MB WRAM display card 
128MB Ions 168 -Pin (DIMM) S -DRAM 
IBM 10GB IDE System Drive 
Seagate Barracuda Fxternal 9.1GB SCSI -3 ultra -wide capture drive 
Adaptec AHA- 2940U2W Ultra Wide SCSI -3 controller card 
Teac CD -532e 32% EIDE internal CD -ROM drive 3.5" loopy dnw' 
Attec- Lansing ACS -48 3 -piece deluxe speaker system 
Viewsonic G771 1r (1280 n 1024) monitor (0.27mm dot pitch) 
Microsoft MS Mouse Focus 2001A keyboard 
Avid MCXpress for Windows NT Windows NT 4.0 operating system 
Truevislon TARGA 1000 or 1000 Pro Video Capture Card 

With TARGA 1000 $5995.00 
With TARGA 1000 Pro (component le eVOUlpul) 56495.00 

KNOX VIDEO 

RS4x4 /8x8/ 16x 16/ 16x8/1 2x2 
Video /Audio Matrix Routing Switchers 

Knox' family of high performance. 3-channel routing switchers are extremely ver- 
satile. easy-to-use and very affordable Housed in an ultra -thin rack - 
mount chasiss they accept and route Ion the vertical interval) vir- 
tually any video signal, including off -the-air and non- timebase 
corrected video They also roule balanced or unbalanced stereo 
audio The audio follows the video or you can roule the audio sep 
aralely (breakaway audio) Each of the swrtchers offers manual 
control via Iront 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 porn Front panel LEDs indicate the current routed pattern 
all limes. Knox switchers are ideal for applications such as studio -teed control and switcher cal 

trot. plus they have an internal timer allowing limed sequence of patterns tor surveillance appin.nl . -, as -ea 

Accept and roules virtually any one -volt 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't need to have the same destination. 
Can store and recall preset cross -point patterns (Not avail- 
able on RSt2n2.I 
Front panel key-pad operation for easy manual operation. 
Can also be controlled via RS -232 interface with optional 
RS Remote Controller or Remote Keypad. 
Front panel LED indicators display the present touting pat- 
terns at all times. 
An internal battery remembers and restores the current 
pattern in case of power failure 

Internal vertical interval switctng firmware alloys 
switching 
Housed in a thin profile rackm lout 1" chassis. 
Also except the RS12x2 are available in S-Video versions 
with/without audio 
Models RSI6x8 and RS16x16 are also available in 

RGB /component version 
With optional Remote Video Readout. the RSt6x8 and 
RS16x16 can display active routes on a monitor at remote 
locations, via a composite signal from a BNC connector an 
the rear panel. 
The RS4x4. RS8v8 and RS16,16 are also available with 
balanced stereo audio. They operate at 660 ohms and han- 

dle the full range of balanced audio up to v4 dB with pro- 
lessional quick- connect. self- locking, bare-wire connectors 

LEADER 
Manufacturing lest and measurement equipment for over 40 years. Leader Instruments 
is the standard which others are measured against for reliability performance and 
most important -cost effectiveness 

5860C 
WAVEFORM MONITOR 

5850C 
VECTORSCOPE 

A Iwo-input waveform monitor. the 5860C features The ideal companion 
le. 1V, 2H. 2V 1 s /Olv and 2V mag time bases as well 5860C, the 58506 adds 
as vertical amplifier response choices of flat. IRE (low simultaneous side-by -side 
pass). chroma and DIF -STEP The latter facilitates waveform and vector monitor - 

easy checks of luminance linearity using the staircase ing Featured is an electronically-generated vector scale tn,a cr'',.1 ..a 

signal A PIX MON output lack feeds observed (A or the need for fussy centering adjustments and eases phase adlust- 
BI signals to a picture monitor. and the unll accepts means from relatively long viewing distances Provision is made for 
an external sync reference Built -In calibrator and on- selecting the phase reference from either A or B inputs or a separate 
'lu control of the DC restorer is also provided external timing reference 

kalicaliks 
. 

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 -Ile or 
'shark fin" displays for timing checks Menu-driven options select format (525/60. 625/50. and 1125/60 HDTV). lull line- select 

vector calibration. preset front -panel setups and more On-screen readout of scan rates. line-se ect. preset numbers. trigger 
source cursor lime And n Its 

5100D Digital Wavetorm/Vectorscupe 
The 51000 can wurb m:mnui,nem muMo as :vet. as mp'.uoncnl arelog tar ihua ,and i lied ui orations) II provides compre- 
hensive waveform, vector, liming and picture monitoring capabilities. Menu driven control tanc ions extend familiar waveform 
observations into highly specialized areas and include local calibration control, the ability to snow or blank SAV/EAV signals Hi 

both the waveform and picture the ability to monitor digital signals in GBR or YCOCr form line select (with an adjustable win 
dow), memory storage of lest setups with the ability to provide on- screen labels flexible curso- measurements. automatic 
525/60 and 625/50 operation and much much more 

5870 Waveform/Vectorscope w/SCH and Line Select 
A two- channel WavelormNector monitor. the microprocessor-run 5870 permits overlaid waveform and vector displays 
as well as overlaid A and B inputs for 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 onscreen numenr.r 
readout of error with an analog display of SCH error over field and line times Fullraster line select is also featured with 
on-screen readout of selected lines, a strobe on the PIX MON output signal to highlight the selected line. and presets for 
up to nine lines for routine checks 

5872A Combination Waveform/Vectorscope 
All the operating advantages of the 5870. except SCH is delet.., .. mating t deal for satellite work. 

5864A Waveform Monitor 
A two-input wavelorm monitor that offers full monitoring 
facilities file 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 Ire - 
quency response or the insertion of an IRE filter In addition. 
a switchable gain boos) of X4 magnifies setup to 30 IRE 

units and a dashed graticule line al 30 units on screen facile 
tales easy selling of master pedestal Intensity and focus are 
fixed and automatic for optimum display Supplied with an 

instruction manual and DC power cable 

5854 Vectorscope 
A dual chain -ai,r .r-. ,lie the 5854 provides pre 
cision checkout of camera e l ude's and camera balance, at 
well as the means for precise genlock adjustments for two a- 

more video sources. Front panel controls choose between A 

and B inputs for display and between A and 8 for decoder nit 
erence. Gain is fixed or variable with front panel controls for 
gain and phase adjustments A gain boost of 5X facilitates 
precise camera balance adustments in the held Supplied 
with a DC power cable 

Designed for EFP 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 be carried into lie held and powered from NP -t 
batteries battery belts and vehicle power. Careful thought has been given to the reduction cl ri -' t to 

maximum in monitoring options with the operating simplicity demanded in held work 
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7, e GALLERY 
The 

"Soundcard 

Solution" 

HENRY ENGINEERING 
503 Key Vista Drive 

Sierra Madre. CA 91024 USA 
TEL 1626) 355 -3656 FAX (626) 355.0077 
FAX- on.Demand Doc 9120 1626) 355-4210 

http: / /www.henryeng.com 

Matchbox Il converts unbalanced 
computer soundcards to 
professional audio! 
Eliminate the hum. buzz. noise, and 

distortion caused by mismatched levels 

and impedances. Matchbox II's direct - 

coupled circuitry will make your digital 

editor sound its best! Its also idea for use 

with DAT. CD recorders, and tape decks. 

Over 30.000 units in use worldwide. 

FC H E N R Y 
ENGINEERING 

\ \i Build Solutions. 

Circle (162) on Free Info Card 

x c oks 
w.liroad asfengineering.com 

Your Internet Shopping Resource! 

Design and Mix a Cable Channel with 
Revolutionary Multimedia insertion Technology! 

1 

CURRENT 
TEMPERATURES 
AUu NUwn E 
Berlin 280 

Cairo 36° 

Dallas 32° 

Geneva 24" 

Johannesburg 25° 

London 29" 

Los Angeles 31" 

Munich 28° 

New York City 27" 

Nice 26° 

Paris 24" 

multiple scalable windows tor-` 
AVE G-2 and rlog vides 

graphic overlay with transpareti 

to Rome and Venice Call Travel Network now for current holiday packaç 

t-- horizontally crawling text or graphics 

'FU r1 C/ A1vt e-rN CA C í 

Concurrent display of analog video input and 
MPEG -2 video in scalable, movable windows 

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 

Et ni 
Single -slot PCI card Supports multiple boards in a single system Windows NT 4.0 support 

/ ri,Ac - The Professional Broadcast, Multi -Source Video and Graphics Mixer 

SPECIALIZED TECHNOLOGY GROUP 
E Division OF aD r dTERECAINE, INC 

1-888-478-2687 
mvpsales®3dfx.com 

www.stbstg.com 

Circle (163) on Free Info Card 
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Fiber Optics & DAs 
SDI HDTV Video Audio Data 

Digital distribution and fiber optic transport 
from 10 M to 1.5 Gbps. 
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 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 

Circle (164) on Free Into Card 

Video2Net, Inc. 
Streaming Video Solutions for Broadcasters 

Robert J. Gordon 
President 
bgordon@video2net.com 

www.video2net.com 

624 W. Main St. 
Louisville, KY 40202 
502- 584 -4100 
502 - 568 -2501 fax 

"NAME YOUR OWN PRICE 
ON DUPLICATIONS" 

AUDIO *VIDEO CD -ROM DVD DISK 
Any Ouantitv 

WWW.QUOTEIT.COM 
"The First On -Line 

Name Your Own Price Web Site" 
A dl.mon M ()LAMM, !Memel Group_ p wN yee Company 

How Con You Get More Done Faster? 

@6 L C H D E S I G N 
G R U P. I N C. 

Call 847-446-6500 
Offering complete facility design. specifications, engineering, 
construction supervision and planning for stage, pedolmnnce 

and auditorium applications. 

550 Frontage Road. Sulle 3735, Northlteld. IL 60093 
Websee www blochdesgn corn 

"Great Article! 
Can we get copies for our 
clients and sales force ?" 

Whether it is an article, ad 
or an interesting column. 
take advantage of this 
unique opportunity 
to promote your 
business and 
products through 
reprints -available 
from this magazine. 
Reprints are great 
promotional pieces 
and make excellent 
marketing tools... all 
at a minimal cost. Available in full -color or black 
and white, reprints can be obtained from any issue. 

To turn this news benefit into one of 
your most powerful marketing tools, 
call fenny Eisele today at 913- 967 -1966 
orfax 913- 967 -1900 
or e-mail jenny_ eiseleeintertec.com 

D.L. MARKLEY 
& Associates. Inc. 

CONSULTING ENGINEERS 
2104 West Moss Ave. 
Peoria, Illinois 61604 

Nrlone (309) 673 -7511 FAx (309) 673 -8128 
www.dlmarkley.com 

Member AFCCE 

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. 

GILMER & ASSOCIATES, INC 

TECHNOLOGY MANAGEMENT CONSULTANTS 

BRAD GILMER 
PRESIEENT 2207 RINGSMITrI On 

ATLANTA GA 30345 
TEL 414-9952 
FAX 17701493-7421 
EMAIL IRMINrawMCan 

NETCOM 
STATE OF THE ART ENGINEERING 

FOR AUDIO AND VIDEO 
ENGINEERING DESIGN CAD DRAFTING SERVICES 

CABLE FABRICATION PRE -WIRED PATCH PANEL RA('K5 
Sv'TF\1 INSTALLATIONS EQUIPMENT SALES 

(201) 837 -8424 
FAx 17011 837.9384 

SUSADE AVE TEANECK to 0760,6 

JOHN H. BATTISON P.E. 
CONSULTING BROADCAST ENGINEER, 

FCC APPLICATIONS AM, FM, TV, LPTV 
Antenna Design, Proofs, Fieldwork 

2684 State Route 60 RD 
OH 44842 

419 -994 -3849 FAX 419- 994 -5419 

Professional Patching Systems 
Audio/ Video/ Data Patchbays/ Patch Cords 
Harnesses/ Panels/ Cable Asemblies 8 Accessories 

Leading manufacturer Finest O0a10 Supenor .Service 

Toll Free: (877) 500-8142 
Fax: (018) 500 -7062 

Wee fRp'www WIMP ccm Bittfee PO Bm 3764 Gianmin. CA 91221 -0764 
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Help Wanted 

ARE YOU READY FOR WHAT'S 

What's the next breakthrough in communications and information processing going to be? That 
depends on you and Harris Corporation. Your ideas will help determine what revolutionary technology 
we explore next. And as for where you want to go at Harris, you'll lind endless opportunity for profes- 
sional development and personal growth. Harris is ready when you are. 

PROPOSAL ENGINEER- 

CINCINNATI, OH 
The qualified candidate will prepare quotations and proposals; interlace with customers, sales managers, 
design engineers and domestic representatives; complete compliance statements and have in -depth knowl- 
edge of pricing and vendor sourcing. Bachelor's degree or equivalent work experience with 5 years of related 
broadcast experience required Must have current experience working with TV broadcast transmission systems. 

SYSTEMS ENGINEERING MANAGER- 
CARLSBAD, CA, HARRIS PACIFIC 
this individual will manage workflow of systems engineers, furniture designers and systems documenta- 
tion personnel; forecast and manage technical staffing load; manage on -site client visits; set and main- 
tain systems -related costing and pricing standards with management team; and define new product 
opportunities for product development group. Requires a Bachelor's degree in Electrical Engineering or 
equivalent work experience in Broadcast Engineering; and 10 years in Radio Broadcast engineering, with 
prior successful management background. Must have a background of successful project management, 
be knowledgeable in major market radio studio design, and understand all facets of the Radio Broadcast 
technical facility and operation. 

In addition to advancement opportunities throughout our organization, we offer excellent 
salaries and benefits. For immediate consideration, please send your resume to: Harris 
Corporation -Broadcast Communications DivisIon, 4393 Digital Way, PO Box 
8450, Mason, OH 45040 -3450; FAX: (217) 221 -7082; E -mail: eagardt8harris.com 
EOE 

.,1/Z/Z /S 

WE PLACE ENGINEERS 
Employer Paid Fees. 
20 Years personaliz & 

confidential nfidenntial servicce. (\ 
All USA States & Canada 

MAIL & FAX: 

KEYSTONE INT'L., INC. 
Dime Bank , 49S. Main St., Pittston, PA 18640 USA 

Phone (570) 655-7143 Fax (570) 654-5765 
website: keystoneint.com 

We respond to all 

Employee & Employer Inquiries 

ALAN CORNISH / MARK KELLY 

CALL BRIAN HUBER AT 
800- 896 -9939 TO PLACE 

YOUR AD IN BROADCAST 
ENGINEERING 

It is the intent of Queens Public 
Communication Corporation "QPTV" to 
hire a television systems consultant to 
oversee the conversion of its current Sony 
based U -Matic format to Sony DVCam. 
Currently QPTV maintains two public 
access studio locations, including 
production, post production and 
transmission facilities in Queens, New 
York. The scope of work is as follows: 
Work together with QPTV and write the 
RH' Evaluate and recommend a 

responsive bidder. Work together with 
QPTV in the implementation of vendor's 
activities. If you're interested, please 
contact QPTV to arrange for a meeting and 
site inspection. NYC metro-area applicants 
are preferred. Contact: Nancy Littlefield, 
Executive Director. Dan Leone, Director of 
Engineering. Phone -718886-8160, Email - 
Nancy @ootv.org <mailto:Nancy@oDtv.ora> 
pan @aotv.org <mailto:Dan@uDtv.ora> Or 
write QPTV@ 41-61 Kissena Blvd. Flushing, 
New York 11355 
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EIC /Uplink & 

Maintenance Engineers 
QVC, Inc., the nation's preeminent elec- 
tronic retailer, has excellent opportuni- 
ties available for Maintenance and 
Uplink (EIC) Engineers with 5 to 7 years 
experience. Candidates must have an AS 
in electronics or equivalent (SBE certifi- 
cation or FCC license preferred). These 
positions require experience with set up 
and maintenance of cameras, switchers, 
VTRs, and audio equipment, component 
level troubleshooting, TV systems 
design and installation, and competence 
in dealing with live broadcasts. Detailed 
knowledge of Non -Linear editing sys- 
tems and strong computer skills a plus. 
In addition, the EIC position will super- 
vise technical operations for remote 
broadcasts (equipment set -up, mainte- 
nance & repair, uplink /downlink) and 
will require travel for 25% of the year. 

QVC offers a comprehensive benefits 
package, competitive salary, room for 
personal and professional growth in a 

live, state -of- the -art broadcast studio 
environment, and a convenient location 
in a highly rated suburban area just 35 
miles from Philadelphia. To apply, for- 
ward your resume, noting position of 
interest, to: QVC, Inc., Human Resources 
- LS /BE /ENG, 1200 Wilson Drive at 
Studio Park, West Chester, PA 19380. 
Fax: (610) 701 -115o. Equal Opportunity 
Employer. Drug Free /Smoke Free Work 
Environment. Pre -employment drug 
screening required. Visit us online at 
www.qvc.com 

a great place to work 

OVER -NIGHT MASTER CONTROL OP- 
ERATOR: KNVA -TV, an Austin Television 
Station seeks Master -Control Operator to 
fill over -night position. Some experience 
in Television preferred. Computer expe- 
rience is a must. Applications will be ac- 
cepted until November 25, 1999. Please 
send resumes to Operations Supervisor, 
P.O. Box 490, Austin, Texas, 78767. EOE 

SUPPORT ENGINEER: WHPN -TV UPN -57, 

Janesville / Madison, WI is seeking hands 
on support engineer. Transmitter, studio, 
computer, LAN, system planning & instal- 
lation experience a plus. SBE certification 
and or FCC General Class License pre- 
ferred. Send Resume to Dick Madouse, 
Chief Engineer, WHPN -TV, 2814 Syene 
Road, Madison, WI 53713 or FAX 608 -270- 

5717. E.O.E. 
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Help Wanted 

Major Westcoast production /distribution 
company seeks a NETWORK AFFILIATE 
ENGINEER. Responsibilities include work- 
ing directly with affiliates pertaining to 
resolution of problems both site related 
and transmisstion related, develop opera- 
tional procedures as required, and imple- 
ment changes in technology as required. 
Must be experienced in operation and in- 
stallation of VideoCipher 11 +IRDs and stand 
alone descramblers, Affiliate Management 
System and Channel Control Computers 
for the VideoCipher 11+ encryption system, 
PowerVu IRDs and PowerVu Authorization 
Computer system. Must have knowledge 
of RE transmission systems and applica- 
tion of satellite link budgets in analog and 
digital domains. Candidate must have an 
intermediate level of experience regarding 
baseband analog video and audio signals, 
as well as, operations in both analog and 
digital playout facilites. Must also have 
knowledge of operational reference levels 
and subcarrier deviation. Please fax re- 
sumes to 310 -235 -5898. 

CHIEF ENGINEER -Rare opportunity to 
build new VHF ABC network affiliate in 
Marquette, MI. You will oversee construc- 
tion of new 1,200 foot tower, transmitter 
and studio facilities. You'll also perform 
hands -on preventive maintenance, opera- 
tions, and diagnosis /repair of co-owned 
WBKP facilities in Calumet, including VHF 
transmitter, satellite equipment, STL/TSL/ 
Intercity microwave and maintenance of 
studio and production facilities. Must be 
familiar with and able to troubleshoot, re- 
program and maintain computer based 
broadcast systems. Knowledge of perti- 
nent FCC rules and ability to ensure sta- 
tions' compliance is mandatory. Ability to 
successfully deal professionally with 
other staff members, clients and the pub- 
lic is required, together with absolute hon- 
esty, integrity, strong work ethic and sin- 
cere desire to help other team members 
achieve group goals. Job is open immedi- 
ately. Detailed resume and cover letter to 
WBKP ABC TV 5&10, 1122 Calumet Avenue 
#5, Calumet, MI 49913. Email: 
toms@wbkp.com 

CHIEF ENGINEER needed. Rare opportu- 
nity in beautiful Santa Barbara Ca. Seeking 
hands-on professional responsible for tech- 
nical support of our young and growing Fox 
television station. Understanding of digital 
technology a must. The install is complete 
now we need a capable Chief to maintain 
the effort. All applicants must be team play- 
ers with positive attitudes and good com- 
munication skills. Fax resume to 805-685- 
0998 attention General Manager. EOE. 

Cosmos Technology Opportunities 

We are updating our contact files 
when openings occur for technology positions such as 

Chief Engineer; Assist. Chief Engineers; Maintenance 
Technicians; LAN Network Administrators. If you have a short or 

long term interest in working for a leading broadcast group who is 
rapidly implementing digital technology, send your resume to: 

Steve Smith, VP Engineering Cosmos Broadcasting Corporation 
P.O. Box 19023 Greenvale, SC 29602 -9023; Fax: (864) 609 -4420 

WALB -TV Albany, GA WSFA Montgomery, AL WLOX -TV Biloxi, MS 
WAVE Louisville, KY WTOL -TV Toledo. OH KATTTV Jonesboro, AR 
KPLC -TV Lake Charles, LA WIS Columbia, SC KCBD -TV Lubbock, TX 

We will consider all qualified respondents. Indicate you preference of 
station(s) and position(s): Chief Engineer openings available in: 

Harlingen, TX; Wilmington, NC; Lubbock, TX; Biloxi, MS 
Cosmos Broadcasting Corporation is an Equal Opponunity Employer. 

BROADCAST MAINTENANCE 
ENGINEER: Major NYC TV News facility 
has an opening for 2 Broadcast Maintenance 
Engineers. Our plant is a unique blend of 
analog and digital equipment. The person 
we're looking for will have a minimum of 3 

years experience troubleshooting Broadcast 
ENG / EFP & Studio equipment down to 
component level. Must be able to work 
independently as well as part of a team in a 
high pressure, deadline oriented 
atmosphere. Board swappers need not 
apply. Ability to work all shifts including 
nights and weekends is an absolute must. 
NO CALLS PLEASE. Attn. Steven Soep, 
Potomac Television Services, c/o CNN 5 
Penn Plaza, New York, NY 10001. Fax (212) 
714 -7920 

ASSISTANT CHIEF ENGINEER: KARD TV 
FOX 14 in West Monroe, LA has an immedi- 
ate opening for an Assistant Chief Engineer. 
Requirements for applicants are: Minimum 
of 5 years training in electronics mainte- 
nance or technical engineering; studio 
video and audio wiring; IBM-PC compatible 
computer hardware repairs and software 
maintenance; TV experience in VTR formats 
including 1 ", 3/4" and 1/2" (MIL & DVCPRO) 
a major plus; UHF transmitter maintenance 
a plus. Salary based on experience. Send 
resumes' to KARD -TV, Attn: R. Logan, 102 
Thomas Rd. Suite 400, West Monroe, LA 
71291. KARD -TV FOX 14 is an Equal Oppor- 
tunity Employer. 

CHIEF ENGINEER: The Oklahoma Net- 
work (PBS) seeks an experienced hands - 
on technical manager to assist the Direc- 
tor of Engineering in overseeing day-to- 
day engineering operations of the Okla- 
homa City production facilities and in the 
transition to DTV. Qualified candidates 
should have experience as Chief or Assis- 
tant Chief Engineer in broadcasting in- 
cluding a strong maintenance back- 
ground, operation design, capital plan- 
ning and implementation, knowledge of 
physical plant systems, and technical 
construction. Supervisory, organizational 
and communication skills will be essen- 
tial in guiding our technical team in plan- 
ning and implementing projects. Excellent 
benefit package. Please send your resume 
to the Personnel Department, The Okla- 
homa Network, P.O. Box 14190, Oklahoma 
City, Oklahoma 73113. AA/EEO 

CHIEF ENGINEER: WOKA, Rochester, 
New York, is seeking a professional with a 
BA, BS or combination of equivalent work 
experience. FCC General Class License and 
SBE Certification desirable. Must be com- 
puter literate with knowledge of most op- 
erating systems. Successful candidate will 
be responsible for all engineering/plant 
functions. Resume to Human Resources 
ENG, WOKR -TV, PO Box 20555, Rochester, 
NY 14602 -0555. WOKR -TV is an EEO em- 
ployer. Minorities and women encouraged 
to apply. 

December 1999 Broadcast Engineering 1 35 
www.americanradiohistory.com

www.americanradiohistory.com


Help Wanted 

cbsi 
Custom Business Systems Inc 

Join CBSI, Custom Business Systems, Inc. - the leader in the radio 
broadcast computer systems industry. We have immediate openings in the 
following categories: 

DIGITAL UNIVERSE OPPORTUNITIES 
Is Digital Audio your favorite topic? Do you understand live 
assist, audio compression, systems integration, RAID 
Arrays and PC networking? 

DIGITA\ 

17/I° 

Technical Manager will have an intimate knowledge of NT, client 
server architecture, and/or radio programming, operations and engi 
neering functions related to digital audio equipment. Duties include 
oversight of digital equipment installation, training and follow up to 
customers ongoing questions and needs. Position is based from 
Reedsport, Oregon on the beautiful Oregon Coast and will travel both 
in the US and Internationally. 

We offer a competitive compensation, benefits package including 401 - 

(k) match, profit sharing plan & relocation assistance. For immediate 
consideration, please contact us 

Custom Business Systems, Inc. 

Attn: HR Manager 

PO Box 67, Reedsport, OR 97467 

Fax: 520 -395 -9592, E -mail: HR @CBSI.org 

BROADCAST ENGINEERS 
At Globecomm Systems Inc., our commitment to excellence and dedication to developing 

state-of-the-art technology has made us a major force in the digital video /audio broadcast 

areno. Our exciting growth has created challenging opportunities for top-notch professionals 

to oversee the design, installation and testing of video /audio equipment used in building 

Broadcast Centers. 

In this key role, you will document equipment /systems; aid in field operations; provide 

customer assistance; and support responses to requests for proposal (RFP) requirements. To 

qualify, you must possess at least 5 -10 years related experience and familiarity with 

broadcast operations. Engineering knowledge of routers, video servers, master control 

switchers, video tape machines, audio processing equipment (mixing consoles) and cameras 

is essential. Up to 20% domestic /international travel required. 

Globecomm Systems offers very competitive compensation packages, including stock options 

and comprehensive benefits with 401K savings and stock purchase plans, as well as med. 

ical, dental and life insurance. For immediate consideration, please send your resume with 

salary requirements to Senior Director, 
Human Resources, Globecomm 
Systems Inc, 45 Oser Avenue, 
Hauppauge, NY 11788-3616. Email: 
peterno@globecommsystems.com. 
Fax: 516. 951 -2761. We are an equal 

opportunity employer M /F /D /V. GLOBECOMM SYSTEMS INC. 
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TECHNICIANS: Bring Your Career LIVE at 5! 

Bring your career to life at KSTP. We're the 
fast growing Twin Cities leader in the 
exciting field of television news, and we are 
in need of: BROADCAST ENGINEERING 
TECHNICIANS, ELECTRONIC 
TECHNICIANS, BROADCAST AND 
PRODUCTION SYSTEMS OPERATORS 
Our Technicians will be responsible for the 
installation, adjustment, and repair of state- 
of-the-art Digital and Analog broadcast 
electronics equipment, as well as leading 
edge computerized systems. These 
individuals will also have the opportunity to 
assist with live remotes, and the planning 
and implementation of new broadcast and 
production systems required for Digital 
HDTV and Data Broadcasting. Our 
Operations positions will be responsible for 
assisting and filling operational 
requirements in Air Control, Audio Control, 
and/ or Video Production based upon 
individual experience and personal goals. 
These positions will also have the 
opportunity to assist with live remotes. 
Qualified candidates please send resume to: 
KSTP-TV Human Resources Dept, Job #122- 

99, 3415 University Avenue, St. Paul, MN 
55114 Jobline: (612) 253-5780. No telephone 
calls please. Equal Opportunity Employer 

F/T VIDEOTAPE OPERATOR: Exp. W/1 
inch, D-2, D-3 & Beta Tape formats is pre- 
ferred. Knowledge of the Sony LMS deliv- 
ery system is plus, 2 yrs of post high 
school education required. Knowledge of 
oscilloscopes & victorscopes is must. 
Must available to work nights & weekend. 
Self- starter, highly motivated. Send re- 
sume to KNTV, 645 Park Avenue San Jose, 
CA 95110. No Phone call! 

F/T MASTER CONTROL OPERATOR: 
Exp. W /master control operations & live, 
on -air switching, plus 2 yrs of adv. School- 
ing. Self- starter, highly motivated. Send 
resume to KNTV, 645 Park Avenue San 
Jose, CA 95110. No Phone calls! 

SHOOK FIECIRONICS USA, leading 
manufacture of mobile television vehicles, is 

looking for a "Head Installation Technician ". 
This person should have a radio /television 
installation background, and must be 

knowledgeable in all aspects of broadcast 
engineering, including computers, computer 
networks, and CAD. A SBE certification 
would be helpful, as well as HDTV 

knowledge. FAX, mail, or "E" mail your 
resume to VP of Engineering, Shook 
Electronics 18975 Marbach Lane Bldg. 200 

San Antonio, TX 78266. FAX 210.651.6354 "E" 

Mail traven@shook- usa.com 
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Best of the century 
BY PAUL MCGOLDRICK 

Now that we have survived this cen- 

tury - and millennium in some 

people's opinion - we have to face the 

brutal onslaught of the "Best of" lists, 
an activity that may have occupied the 
research hours of hundreds of journal- 
ists for the last twelve months. So I 

thought I would do my bit. 
Seeing as how broadcasting only sta rt- 

ed this century, we don't have to go 
back very far to watch the changes. 
These are slow changes, really, consid- 
ering we're in a consumer -driven mar- 
ket for entertainment. But my perspec- 

tive is a little different than most, won- 
dering - as I have sometimes done - 
whether getting into broadcasting was 

a sensible career path in the first place. 
I could not have better planned the 

conditions for my first interview at the 
BBC. At 18, there was no previous work 
experience to fall back on, no family 
history, no old -school tie. Here was a 

young man who repaired TV receivers in 
his parents' dining room, held the third 
amateur TV license in the UK (G6AAC/ 
T), and was already a published author 
(albeit in "Practical Wireless" known 
locally as Camm's Comic after the orig- 
inal editor). I went into the interview 
with absolutely no doubts about what I 

wanted to do. I was an employer's dream, 
but I didn't know that then. 

The main BBC offices in London were 
in the Langham, a converted hotel di- 
rectly across the road from Broadcasting 
House and connected to BH by a pedes- 

trian crossing that was affectionately 
known as "Promotion Crossing" for the 
wonderful number of staff accidents that 
happened there. The Langham has since 

been converted back to a hotel as a 

Hilton, but I would have problems stay- 
ing there with the number of wartime 
ghosts that are allegedly in residence. 

The five -member interview team didn't 
give me the job I wanted. Instead, they 
offered me a Technical Traineeship, 
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which unlike the old apprenticeships 
included sending me to college on their 
nickel, paying me a salary and on -the- 
job training in all areas of radio and 
television broadcasting. This sandwich 
training was popular for a while and it 

studio floor during a live broadcast has 

to be akin to working in the bomb squad. 
But at least in those days, when the show 
was over, it was over. There were post- 
mortems, of course, but the days didn't 
drag on and on as directors made them 

I saw and felt the start of the digital revolution 

when I played with one of the earliest tri -core 

cabled cameras from Philips. 

was ideal for me. Besides getting decent 
engineering qualifications I was taken 
through hands -on operations and main- 
tenance in radio studios, recording, 
control, remotes and transmission, and 
a similar path through television. By the 
time I had finished, I had worked in just 
about every area in the business and - 
most particularly - I had worked on 
transmitters at Long Wave, Medium 
Wave, HF, VHF, UHF and SHE 

Live television, black- and -white, 405 - 
lines, tubes, image orthicons, for -real 
cameras and vidicons for newsrooms 
were the devices of the day. That was my 

world. In those days I could commute to 
Television Centre from South London in 

30 minutes. I could park right behind 
TC with no problem; there were no 
security passes, no security issues. 

But two -inch tape, color, 625 -lines, plum - 
bicons, klystrons and transistors came to 
the industry in rapid succession. I saw and 

felt the start of the digital revolution when 
I played with one of the earliest tri -core 

cabled cameras from Philips, a truly amaz- 

ing jump from the nightmare of 90+ 

different conductor sizes and types in a 

standard (of the time) cable. 

In broadcast operations there were also 

long periods of terrible boredom. Wait- 
ing for things to break can be a vicious 
way to spend a day, and when they do, 
your adrenaline rush lasts hours beyond 
the event. Changing a camera tube on the 

December 1999 

do later with the general availability of 
tape. With live television, you knew when 
you would make it to the BBC Club for 
that well- earned pint. 

In a career that has spanned the last 
third of this century, did I make the 
right choice by entering broadcasting? 
Not if I had wanted to be a millionaire 
... but I have certainly fulfilled the dreams 

I had when I started, and haven't run 
short of them yet. I'll continue to feel 

closer to transmitters than anything 
else because they are so demanding of 
engineers and engineering. The trans- 
mitter engineer can, I have always felt, 
do anything that the others can as well. 
Perhaps this will be the year to begin 

building the perfect transmitter, as I've 
long dreamt of doing, in my garage. 

Ignore the politics, the lobbyists 
and the bean counters and broad- 
casting is still a great place to be. 

The industry will change in the next 
century but there will always be a 

need to get content from a source to 
a user, ensuring there will always 
need to be some form of a broadcast 
engineer. Happy New Year and wel- 
come to the "Zeros" or the "Aughts" 
or whatever we are going to call the 
next 10 years. 

Send questions and comments to: 

paul mcgoldrick@intertec.com 
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Another Super Mädel! 
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Designed for Advanced 
Measurement in Videotek Fashion! 

The VTM -320 multi - format on screen monitor includes all 
the features of the super successful VTM -200 family plus all of 
the capabilities so many users have asked for. The distinctive 
style of display on any XGA (1024x768) monitor is a perfect fit 
for all critical measurement occasions. 

With eight models to choose from in our line -up of 
multi- format on screen monitors. there is sure to be one or 
more that will improve your look of quality and dramatically 
reduce the size of your budget. For more information visit our 
website at www.videotek.com or call 1- 800 -800 -5719 and talk 
to one of our expert sales engineers. 

Waveform. Vector. Picture. Audio 
601, CA Composite (NTSC /PAL) 
Multiple aveforms 
Multiple ire Selects 
Cursors 
Auto stotal quality verification (unattended) 
Time and date stamp 
Timecode input with display 
User definable alarms 

m log 

o Frame Capture (optional) 
X A loop and ss 

Premium Quality, Intelligent Design, 
Smart Price...That's Videotek. 
NISEI - VIDEOTEK ' 

A Zero Defects Company 
! ive Year Harf.a,tr 

150.9001 Certified 

243 Shoemaker Road. Pottstown. PA 19464 Toll Free: (800) 800 -5719 (610) 327 -2292 Fax: (610) 327 -9295 
Visit us on the Worldwide Web: www.videotek.com 
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OUR 
BIG ROUTER 

SELLS FOR LOTS OF 
LITTLE REASONS 
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> LEITCH 

I lot -swappable 
n1rcomirrored logic 

ds with hash 
memory. 

Comprehensive Control 
Uploadable drivers 
lot 3rd party 
emulation control 

Fra accurate 
deterministic 
operation 

Virtual 
crosspoml 
mapping 

Soil matrix 
partitioning 

Redundant 
hot- swallable 
power supplies 

Mixed 
g II 1 

cord niurations 

You get great value... 

...when you combine Leitch's 
service with the Integrator's 
capabilities: 

Flexible, Expandable Architecture 
Combines multiple analog 
and digital formats in 4, 6 or 
8 RUs 

Expands to 128x64 in a 
single unit and 128x128 in 
multiple frames 

Prepares your broadcast, 
post or telco facility to switch 
today's and tomorrow's 
formats, including HDTV 
and ASI 

Phenomenal Feature Set 
Protects your operation with 
redundant hot -swappable 
logic cards and power 
supplies 
Simplifies maintenance 
through hot -swappable, 
front -loading VO modules 
Eliminates need for 
monitoring DAs and routers, 
with "true" output monitoring 
and separate analog and 
digital video outputs 
Accommodates both RS232/ 
422 and Ethernet connections 

Comprehensive Control 
Frees you from haadware 
constraints with virtual 
crosspoint mapping and soft 
matrix partitioning 

Enhances control with 3rd 
party up- loadable drivers 
and software reconfigurable 
control panels 
Permits on -air 
control from 
automation 
systems or 
PC -based 
control 
using Leitch's 
RouterWorks" software 

BIG router. BIG benefits. 
BIG value. Make the move 
now! Call Leitch or visit 
www.leitch.com. 
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International /Canada +1 14161 445 -964(1. (81111 387 -0233 U.S.A. East +1 111001 231 -9673, USA. West +1 18881 843 -7004 Latin America +1 13051 591 -0611 

Europe .44 (01 1483 -5411101 Australia +61 12) 99:91.1 1 . tapan +81 131 5423 -3631 Hong Kong +18521 2776 -0628 Brazil +55 (111 867 -0218 
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