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"but have you ever 
built a big one? 

asked NBC, CBS, RTO 1992 Olympics (International Broadcast Center), Sunset Post, 
Video Post & Transfer, U.S. Air Force, Mills /James Productions, 
University of Arizona, The Family Channel, 
NEP and The United Nations. 

Looking 
100MHz ahead... 

SYSTEM 5 A/V routing switcher met their 
specs. Its 100MHz bandwidth is essential for 
computer graphics and advanced TV signals. It 
can be configured up to 1024x1024 with multi -level 
control (up to 16). SYSTEM 5 is a disc based system, 
has virtual matrix mapping, full system reconfiguration 
...and it maintains system specification integrity. 
And there are scores of smaller SYSTEM 5s installed by a 
wide range of users from airlines to telco companies. 

"Are you competitive ?" Call us. 

PESA 
Switching Systems 

HF 

Pesa America, Huntsville, AL 
205 -880 -0795 Fax 205 -881 -4828 
Burbank, CA 800- 323 -7372 
New York City 800- 328 -1008 

L PESA cciñ MOIrki 
GROUP 

PESA (CIMMOInvl 

NBC routing suritcher 
for 1992 Olympic 

Summer Games in 
Barcelona, Spain. 
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If you've been putting off doing 
stereo field remotes for fear of risk- 

ing a fragile, expensive stereo mic, 
Shure's new VP88 is what you've 
been waiting for. 

The VP88 is an advanced single 
point stereo condenser mic that not 
only recreates the sonic environment 
with extraordinary audio 
fidelity, but meets Shure's 
legendary standards for 
ruggedness and reliability. 

The VP88 is built to 
withstand the punishment 
of field remotes. And, it 
comes at a price you'll find 
surprisingly affordable. 

TRUE MS STEREO. 
The VP88 features a forward fac- 

ing Mid capsule, perpendicular Side 
capsule and built -in stereo matrix to 
assure a wide, natural, uncolored 

response for stereo imaging. Yet, it's 
perfectly mono compatible. 

To enable you to 
control the degree of 
stereo spread and 
ambience pick -up, the 
VP88 has three switch - 
selectable stereo modes 

or direct mid and side out- 
put. And it's designed to 
provide the wide dynamic 
range and low noise you 
need for remote broadcasts. 

THE FEATURES 
YOU NEED. 

The VP88 can be pow- 
ered by a self -contained 

battery or phantom power so you can 
go where the action takes you. It 
includes switchable low- frequency 
rolloff for reduced ambient noise and 
a built -in "pop" screen. 

In addition to camera mounting, 
the VP88 can be used on a stand, 

fishpole, or boom. And the mic 
comes with a wide range of 

standard and optional 
accessories to accommo- 

date your most challenging 
stereo miking requirements. 

So whether you're just beginning 
to look at stereo miking, or you want 
to take your stereo to the next level - consider the advantages of the 
Shure VP88. It's making stereo mik- 
ing an affordable proposition. 

For the name of your nearest dealer 
and our free brochure, call or write 
Shure, 222 Harney Avenue, Evanston, 
IL 60202 -3696. 1- 800 -25- SHURE. 
The Sound of the Professionals®... 
Worldwide. SHURE 

'.,., c: surround 
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Shure's New VP88 Stereo 
Microphone Offers A New Level 
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CUTTING EDGE TECHNOLOGY: 
When costs are up and profits are down 
what's a station or production facility to do? 
In this business, engineers and managers 
have to take advantage of every break they 
can find. Sometimes that means looking for 
and using the latest technology before the 
competition does. Sometimes the key to 
financial success lies in using new 
technology before your competition does. 
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FEATURES: 

26 Optical Disc Video Recording 
By Skip Pizzi, technical editor 
Optical disc technology is "rewriting" the book on video storage. 

38 Data Rate Reduction Technologies 
By Tom Bentsen, NASA 
New compression technologies take a byte out of data rate technologies. 

46 Distributing Serial Digital Video 
By Marc S. Walker, B7S Broadcast Television Systems 
Digital video doesn't just live inside the VTR or effects box anymore. 

52 Digital Audio Data Compression 
By Stephen Smyth, Audio Processing Technology, Ltd. 
Here's a technology that will define the future of broadcast audio. 

62 Choosing a Broadcast Lens 
By Bob Manis, Manis & Company 
Knowing what to look for will see you through. 

66 CCD Lenses - Shooting for Perfection 
By Dave Waddel, Fujinon 
CCD sensors force lens manufacturers to aim higher. 

OTHER FEATURE: 

72 Small- Format Cameras: Y -C Today 
By Carl Bentz, special projects editor 
Hi8 and S -VHS enjoy new attention from production and broadcast news. 

ON THE COVER 
Serial digital video equipment continues to become more common as stations and production 
facilities discover its many advantages. The ease in installation and use make it a likely 
choice for those facilities upgrading or needing to modernize their equipment. The cover 
illustrates this by showing modern serial digital video hardware and the simple interconnect, 
coaxial cable. (Cover credit: Grass Valley Group.) 
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See us at NAB Booth #15719 

Only your cameraman 
knows for sure. 
When finances demand a tightening of the budget, 
don't sacrifice picture quality. A large lens attached 
to a portable camera allows you to maximize your 
optics and minimize your budget. 

As the quality of CCD chip portable cameras 
improved, their value in the studio became more 
apparent. Attaching a studio lens to an ENG 
camera offers an economical solution to 
producing high resolution broadcast quality. 

Canon studio and field lenses are optically better, 
faster and more light sensitive than standard ENG 
lenses. Their precise, high -end controls are designed 
specifically for studio and field applications. 

Canon's complete line of studio and field lenses 
offers the widest array of specifications and 
features in the industry. 

Canon is the #1 Lens. Rated Number One by chief 
engineers in quality, technology, maintenance 
and after sales service. 

Studio lenses on portable cameras ... a concept 
whose time has come. The result rivals the best 
picture quality anywhere. 

So, your cameraman will, your audience won't 
and your budget will know for sure. 

Canon 
The Number One Lens 

610 Palisade Avenue, Englewood Cliffs, NJ 07632 
Telephone: (201) 816 -2900 Fax: (201) 816-9702 
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News 

By Dawn Hightower, 
senior associate editor 

SMPTE call for papers 
for fall show 

A call for papers has been issued for the 
134th SMPTE technical conference and 
equipment exhibit. 

The conference is entitled "Images in 
Motion - The Second Century" and will 
take place Nov. 10-13, at the Metro Toron- 
to Convention Centre in Toronto, Ontario, 
Canada. 

Speakers at the program will explore in- 
novations in imaging and examine ad- 
vances and directions in established tech- 
nologies. Authors who are interested in 
presenting papers must submit their name, 
company affiliation, address, telephone 
number and a 500 -word synopsis to 
SMPTE headquarters, Attn. Marilyn Wald- 
man, program coordinator, 595 W. Harts- 
dale Ave., White Plains, NY 10607, by June 
15. The information should be submitted 
on forms provided by SMPTE headquar- 
ters. Authors will be notified before July 
28 as to whether their papers have been 
accepted for the conference. 

Two additional educational opportuni- 
ties will complement the technical confer- 
ence. An all -day seminar, entitled "The 
Post Experience;' will feature a variety of 
post -production techniques using film - 
based technology. There will also be an 
all -day tutorial on multimedia. 

An equipment exhibit will run concur- 
rently with the technical program. More 
than 160 companies have already re- 
served space for the exhibition. 

SBE extends its 
worldwide reach 

The Society of Broadcast Engineers 
(SBE) has signed a cooperative agreement 
with the Broadcast Engineering Society 
(BES) of India. The agreement, signed in 
a ceremony during the first annual BES 
exhibition and seminar (held in New Del- 
hi on Dec. 7), marks another milestone in 
SBE efforts to build a network of broad- 
cast engineers worldwide. 

The BES has approximately 800 mem- 
bers in India. It was founded in 1989 with 
the same basic goals and direction as the 
SBE. 

Signing the agreement for BES was S.P. 

Bhatikar, president of BES. Representing 
SBE was Chuck Kelly, chairman of the so- 
ciety's International Committee. During 
the ceremony, Kelly praised the agree- 
ment affiliating BES with SBE as one 
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which will allow increased communication 
and understanding within the profession 
of broadcast engineering. 

The agreement with BES is identical to 
documents signed last October with the 
Korean Broadcast Engineers and Techni- 
cians Association (KBETA) and the Mexi- 
can Broadcast Engineers Association 
(AMITRA). It allows for the interchange of 
public documents between SBE and its af- 
filiates, as well as providing for an ex- 
change of information regarding the tech- 
nical regulation of broadcasting in various 
countries. The agreement does not bind 
either organization financially and confers 
no voting privileges. 

BOCA requests FCC to 
approve frequency 
coordination 

The Federal Communications Commis- 
sion (FCC) has been requested to approve 
frequency coordination during the 1992 
political party presidential nominating 
conventions by the Broadcast Operations 
Coordinating Authority (BOCA). BOCA is 
a volunteer committee established to coor- 
dinate the use of RF equipment for the 
quadrennial events. The request to the 
FCC includes the assignment of temporary 
authority to BOCA for communications 
equipment in the unused spectrum space 
in UHF channels 16 and 18. Extreme fre- 
quency congestion is expected in New 
York for the Democratic National Conven- 
tion during July and in Houston during 
August for the Republican National Con- 
vention. 

BOCA chairman Mike Chiarulli of ABC 
indicated that requests received after Feb. 
3 will be accommodated on an as- 
available basis. Due to frequency conges- 
tion in New York, no additional frequen- 
cies in the 450- 455MHz business bands 
will be allocated. A proposal to use a 
"trunking system" to accommodate addi- 
tional needs on a rental basis is being stud- 
ied. BOCA is also coordinating the use of 
satellite transmission equipment from the 
sites of both conventions, including the 
parking areas available from the respec- 
tive committees. 

SMPTE to develop 
interformat image 
exchange 

The Society of Motion Picture and Tel- 
evision Engineers (SMPTE) has begun 
working on a protocol that would permit 

Continued on page 79 
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OUTING FOR TOMORROW 

Multi -Level, Multi- Format 

Do ever changing standards, formats and 

future technology, make you wonder if there is 

a router that could handle your needs today 

without becoming obsolete tomorrow? 

At Utah Scientific we've been making multi- 

level, multi -format routers for over 13 years. 

All our router designs insure both compatibility 

with existing systems and expansion into the 

future! 

Control systems range from simple bus control 

through full router automation. 

.. inm 

uwui . 

Leadership has been a part of 

Utah Scientific since 1918 when the 

company was founded. 

First with reprogrammable control 

panels, first with alphanumeric 

mnemonics, first with customer 

configurable panels, first with fully 

automated routing and master con- 

trol switchers, first with integrated 

router & machine control, and 

first in systems connectivity con- 

tinue to affirm us as a world leader. 

Future peace of mind is assured with 

our 10 year commitment to total 

customer satisfaction. 

Use our experience! 

DYNATECH BROADCAST GROUP 

UTiqH SC/E77T/F/C. 

V I S I O N. 

V A L U E.` 

To GET THE PICTURE Contact US at: 
4750 Wiley Post Way 
Salt Lake City, UT 84116 
800- 453 -8782 or 801 -575 -8801 
Circle (6) on Reply Card 
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Will you be 

left behind? 

Editorial 

The key to success in any business is serving a need. Every operation within a busi- 
ness is somehow linked to that basic premise. For example, finding a need to serve 
is the basis of market research. Implementing the service is usually the province of 
engineering. Controlling the costs of such services is the accounting office's responsi- 
bility. 

We broadcasters have been doing what we do without substantial change for de- 
cades. Refinements and upgrades in our systems and programming have certainly taken 
place, but the basic business understanding of our industry and how we can best serve 

it has remained static. During this time, the industry has 
prospered. 

But the last few years have shown this long- established 
trend to be a fragile and reversible one. Downturns, diver- 
sification and dilution have taken their toll, leading to the 
conclusion by some, that broadcasting's bubble has burst. 

One reaction to these conditions might be to search for 
the cause of this turnabout and attempt to counteract it. 
I believe a more fruitful direction is likely to be found in 
a total reappraisal of the marketplace, getting back to the 
common business mandate of serving a need. 

Today, the most foresighted in our industry are doing just 
that - looking over the audience and assessing what needs 
exist, then figuring out how best to serve them. It's a new 
world, and it needs to be treated in a. new way. 

Many of these changes have been brought about by new 
technology. Broadcasting has forever been a pioneer and 
a beneficiary of technological development, but shrewd busi- 
ness acumen was also involved. The power of instantly 
reaching a mass audience, which broadcasting delivered for 
the first time, was not originally conceived of by Marconi 
and his cohorts. They had looked at radio as a point -to-point 

service only. The now seminal concepts of point -to- multipoint communication, news 
and entertainment programming, and advertiser support - all critical to the estab- 
lishment of a burgeoning broadcast industry - were subsequent additions by de For- 
est, Armstrong and Sarnoff. These men approached the technology from a business 
direction and were motivated by what they saw as a potential for great profit. 

Unfortunately, not all of their stories had happy endings, owing mostly to problems 
on the business side of their operations. This was a resonant lesson in the recent PBS 
program, Empire of the Air - The Men Who Made Radio, which chronicled these men 
and their times. A fascinating book and a radio drama both under the same name 
as the TV program also tell this story. These resources are highly recommended. 

Those early broadcasters took the definition of engineering as "applied science" to 
heart, applying wireless transmission to broadcasting, for public service and private 
gain. Those who combined their pioneering vision with proper business sense (and 
a few who didn't) fueled a force whose momentum has propelled this industry for gener- 
ations. 

The issue is whether today's broadcasters will choose to regain that momentum by 
investing in their future. Some will choose to accept the status quo, hoping for some- 
one else to improve their lot. They will suffer the consequences of their inaction. 

Others, those who will be successful, will take control of their future and make the 
changes needed to survive in the 21st century. They will reap the rewards of those 
efforts. The question now becomes, will you be left behind? 
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DIGITAL.-4:99,0* 

Bottom Line Orientation. 
Creating a "sound" that attracts and holds the 

largest possible audience is the bottom line in the 
radio business. And the new OP'l'I\IOD -FM 
Digital 82(0 is a technological breakthrough with 
bottom line impact. 

Digital Makes the Best Even Better. 
l'he power of digital propels the 82(0 to new levels 

of performance and functionality. OPTINIOD -FM 
8210 is a drue digital audio processor -the audio is 

digitized and all control functions are digital. 
\ \'hat is the value of digital processing and 

control? In addition to a better sound, digital makes 

the OP'l'I\1OI) -FNI more user -friendly, more 

programmable. more flexible. Simply pur, because 

the OPTI\IOD -FNI is easier to 

adapt to a station's programming 
needs, it will produce more 
benefit, more of the time. 

OPTIM 

The Processor with Multiple Per.onalities. 
With most conventional processors, multiple 

processing configurations require multiple boxes. 

With the 8200's Multiple Variable Processing (NIVP) 
architecture, processing configurations can be 

1991 AKG Acoust¢s. Inc. 

Onar and Opi mod are registered trademarks of AKG Acoustrcs. Inc. 

AKG r, a regaiered trademark of Akustsche U. Kno.Gerate Ges m b H. Austria 

changed with 
the push of a 

button-.select 
the protection 
NIVP for total 
transparency, or 

the two -band MVP for an improved version of the 

traditional open, bright and natural OP'I'IAIOD -I \I 
sound %hich helped make thousands of stations 

successful. Choose the optional multi -hand NIVP 

and meet the challenge 3f competitive major -market 
processing with selectable speeds to match any format. 

Power. Potential. Profitability. 
'lake advantage of the power, potential and 

profitability of the OP'l'IMOD -FM 82(0. Call your 
dealer now for a personal, hands - 

on evaluation of the 8210. 

The OP'l'INIOD -FNI 82(X) 

is a technological breakthrough 
with bottom line impact. The power of 
OP'I'INIOD- in pure digital. 

Use tie 8200's Automatic Preset Switching to 

autorratically change the processing on a program- 

med schedule. Ideal for dayparting or multi- format 

Odom. 

PPAFP%4 
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orban 
A Division of AKG Acoustics, Inc. 

1525 Alvarado Street 
San Leandro, CA 94577 USA 

Tel: (1) 415/351-3500 
Fax: (1) 415/351 -0500 
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"Hard look" policy 
to be modified 

By Harry C. Martin 

The FCC is proposing to liberalize its 
rules governing the acceptance of appli- 
cations to construct commercial FM fa- 
cilities. 

The current "hard look" processing sys- 
tem has been in effect since 1985 and pro- 
vides limited opportunities for amend- 
ments to correct tenderability or accept- 
ability defects. The result has been the dis- 
missal of many applications, with no op- 
portunity for amendment. 

Tenderability defects include errors, 
such as use of the wrong type of topo- 
graphic map, incorrect plotting of the 
transmitter site coordinates or failure to 
complete a portion of the form. Accepta- 
bility defects include short -spacing, mul- 
tiple ownership violations or defects in- 
volving non -compliance with FCC rules. 

The hard look approach was designed 
to speed the processing of the large num- 
ber of FM applications that were filed in 
response to the Docket 80 -90 FM drop -ins. 

Two options are being considered. Un- 
der option 1, the commission would per- 
form a tender review shortly after receipt 
of applications. If tender defects are found, 
the commission would send a deficiency 
letter giving the applicant 30 days to cor- 
rect the error. If acceptability defects are 
found later, the FCC would send another 
deficiency letter giving the applicant an 
additional 30 days to file a corrective 
amendment. Applicants unable to correct 
acceptability defects within the 30 days 
would be dismissed without an opportu- 
nity for reinstatement. 

Under option 2, tender and acceptabil- 
ity review would be combined at one 
stage, which would include a "Notice of 
Receipt" of applications and then a "No- 
tice of Tenderability and Acceptance:' If, 
after the second public notice, an error still 
exists, a deficiency letter would be issued, 
allowing the applicant to correct the spe- 
cific deficiency and any other errors in the 
filing. Applications still containing tender 
or acceptability errors after this opportu- 
nity would be dismissed without an oppor- 
tunity for reinstatement. 

The liberalization, if adopted, would not 

Martin is a partner with the legal firm of Reddy, Begley 8 
Martin. Washington, DC. 
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FCC Update 

apply to defects resulting from the denial 
of a waiver request. In such instances, the 
commission will dismiss the application 
unless it includes, as an alternative to the 
waiver request, all information necessary 
to render the application tenderable or ac- 
ceptable for filing. 

The liberalization plan will apply only 
to applications filed after the effective date 
of the new rules. 

Repeal of network /cable 
ownership ban 

The commission again is considering re- 
peal of the rule prohibiting common 
ownership of cable TV systems and na- 
tional TV networks. As an alternative, it 
may permit network ownership of cable 
systems subject to safeguards that address 
competition and diversity concerns. 

The commission wants to revisit the is- 
sue in light of continuing and far -reaching 
changes in the video marketplace. It not- 
ed that eliminating the rule may enhance 
network efficiency and generate public 
benefits. However, it also recognized the 
arguments made previously that complete 
repeal may undermine competition and 
diversity in local and national video mar- 
kets. Therefore, it has solicited comment 
on options that would permit network 
ownership of cable systems subject to var- 
ious constraints. The options include al- 
lowing networks to own cable systems in 
large or competitive markets, or where 
second competitive cable systems exist. 
The commission also will consider options 
that would allow networks to own cable 
systems up to a national subscriber limit, 
or subject to must -carry and discrimina- 
tion safeguards. 

Conflicts between FM 
allotments and applications 

The FCC is proposing to use the dead- 
line for filing petitions to deny against new 
and major FM applications as the cutoff 
point for rulemaking petitions that conflict 
with those applications. For minor modifi- 
cation applications, the cutoff date would 
be 30 days after acceptance of the appli- 
cation or grant, whichever is earlier. 

Under current policies, new FM alloca- 
tions generally take precedence over ap- 

plications to which they are short -spaced, 
even if the applications have been on file 
for a longer period of time. This has 
caused undue expense and inconvenience 
to applicants whose "site preference' is 
considered of secondary importance to a 
new but conflicting FM allocation. The 
commission said using the petition to deny 
deadline as the cutoff date may be desira- 
ble, because it is well after applications 
have been accepted for tender and con- 
cludes a month after publication of a no- 
tice of acceptance for filing. However, the 
commission is seeking comments on 
whether an earlier cutoff point, such as 
the close of the filing window or the end 
of the amendment as-of -right period, 
would be preferable. 

The commission is proposing to retain 
cutoff protection for dismissed applications 
until the dismissal is no longer subject to 
FCC review. Any changes that are adopted 
will apply to rulemaking petitions filed af- 
ter the new rules' effective date, which will 
be 30 days after publication of the Feder- 
al Register. 

Political programming 
policies codified 

The commission has revised and clari- 
fied its political broadcasting rules to pro- 
vide a comprehensive guide regarding 
licensees' political broadcasting obli- 
gations. 

A July 1990 audit of 30 TV and radio 
stations revealed that political candidates 
often paid higher prices for airtime than 
commercial advertisers, primarily because 
they purchase time at non -pre -emptible, 
"fixed" rates, while commercial adver- 
tisers purchase time at "pre- emptible' 
rates. In addition, numerous inquiries were 
made to the commission in the wake of 
the audit. A single, up-to -date source 
describing the commission's political pro- 
gramming policies was needed, the agen- 
cy said. 

Policies and rules concerning reasona- 
ble access, equal opportunities, the lowest 
unit charge for advertising and mainte- 
nance of a public political file all were 
codified within Part 73 of the FCC's rules. 
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"How the Odetics Cart Machine 
Streamlined Operations at KWHY." 

"It's hard to imagine what KWHY would be like without the 

Odetics TCS2000 Cart Machine. Since we installed the machine 

five years ago, it's made all the difference in the way our station 

operates. 

KWHY's programming is split between live business news and 

satellite- transmitted foreign language productions. The TCS2000 

handles all local insertions. Station breaks are frequent, and we air 

up to six spots at each break. Sometimes that amounts to as many 

as 400 spots in a 21 -hour period. With that kind of workload, we 

needed a cart machine that could air spots with consistent quality 

and very little operator involvement. The TCS2000 has met both 

requirements. 

This cart machine has streamlined our operation in other 

ways too. For example, we can transfer schedules from our traffic 

computer and the machine generates a playlist. That saves time 

and eliminates the human error factor. The TCS2000 also gives us 

Director of Sales 
Bill Keegan 

(714) 774-2200 

an automatic database that manages our cart inventory, exception 

reports that alert our operator to missing spots, and service 

diagnostics we can use to pin down a problem right away - before 

it can affect the quality of our on -air programming. 

When it comes to technical support, I've never dealt with a 

more responsive company than Odetics. Their toll -free service 

hotline is staffed by people who know the cart machine thoroughly 

and take a real interest in our station. They've never let us down. 

When I see the TCS2000 operating smoothly and flawlessly 

here, I realize it a part of the station we couldn't do without. If 

you're considering installing a cart machine, feel free to call me at 

(213) 466 -5441. I'll be happy to tell you more about the efficiency 

of this equipment - and what it meant to KWHY." 

David Zulli, Chief Engineer 

KWHY, Los Angeles 

Odetics 
Broadcast NATAS 

1515 South Manchester Avenue, Anaheim, California 92802-2907 (800) 243-2001 or (714) 774-2200 

Northeast Southeast West North Central 
Ray Baldock Emerson Ray Chuck Martin Bill Boyd 

(201) 305-0549 (813)960.0853 (818)999.9796 (612)894-2121 
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South Central 
David Scally 

(800) 243-2001 
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Camera video control 

Matching multiple cameras 

By Talmage Ball 

Last month, this column reviewed the 
equipment and procedures needed to reg- 
ister and color balance a TV camera. On 
a single camera shoot, automatic setups 
are usually enough. For multicamera 
productions, at least one camera will prob- 
ably need to be touched up. This is accom- 
plished by using the camera painting and 
shading controls. 

First steps 
The first step to matching cameras is to 

chip them tightly. First check the en- 
coders. This is done by viewing camera 
color bars on a waveform monitor and 
vectorscope. Checking for encoder errors 
now may save much twiddling later. Make 
sure each color vector is of the correct am- 
plitude and phase. (See "Strictly TV' 
February 1991, for an overview of vector - 
scope usage.) 

A problem with a bias 
light, lens aberrations 
or a light leakage may 

throw off black 
balance. 

Next, check the modulation shading. 
Cap the camera, then raise the black lev- 
els to approximately 12IRE. The blacks 
should make one straight band across the 
waveform monitor. If the trace from one 
of the tubes bows up, down or tilts, that 
channel will need to be adjusted. 

Black levels 
To adjust the blacks, cap the camera. 

Raise the pedestal or master black level 
control to keep the blacks out of clipping. 
Adjust for minimal RF on the waveform 
monitor. The fuzzball on the vectorscope 
should be centered and tight. Restore the 
black level to 7.5IRE. 

A problem with a bias light, lens aber- 
rations or a light leakage, may throw off 

Ball is vice president, engineering, Bonneville Internation- 
al, Salt Lake City. 
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black balance. Check the balance against 
the black chips on the chip chart or 
against the felt patch (the moustache). 

If color is seen in the blacks, first make 
sure it isn't the fault of reflected ambient 
light. Incandescent, mercury vapor and 
fluorescent work lights can cast light fre- 
quencies that are not visible to human 
eyes, but they can affect camera perform- 
ance. If lighting is the problem, fix that 
first. Do not hesitate to ask to have these 
lights turned off as the cameras are being 
set up. 

Chips ahoy 
To use a chip chart properly may require 

moving all cameras close together and 
pointing them at the chart from the same 
angle. Off -axis cameras may detect differ- 
ent amounts of ambient light, therefore 
they will show different colors. 

One advantage of a lightbox is that its 
Internal lighting is consistent from cam- 
era to camera. If a lightbox is being used, 
tightly frame the shot to avoid contami- 
nations from ambient light. 

Zoom into the chart full screen. Start 
with the mid -range or gamma. Pick a chip 
that sits at 50 -601RE when the whites are 
at 95- 100IRE. Using red and blue controls, 
null the excess chroma (make sure the 
scope is in flat mode). Not all camera con- 
trols have gamma controls. 

Adjust the whites in a similar manner. 
However, while making this adjustment, 
either lower the whites to 90 -95 %, or turn 
off or raise high the white clip and knee 
settings. They can interact with the white 
level controls. 

Flare affair 
As the camera scans from white to 

black, some tubes will respond faster than 
others. This leads to inaccurate color 
tracking. A flare chart will help null these 
troublesome internal lens reflections. A 
flare chart can be made by mounting a 
black felt -lined box in the center of a white 
posterboard. Make a 6 -inch hole to use for 
a black chip. Alternately, cut out the cen- 
ter of a chip chart and glue a box on the 
back. (See Figure 1.) 

Focus on the posterboard. Bring the 
blacks up to 12IRE to be sure they aren't 

clipping. Set the whites to 1001RE. The 
blacks should still be balanced. If they are 
noisy, you may have a flare problem. Dial 
it out with flare compensation. Afterwards, 
recheck black balances. The two adjust- 
ments interact, so you may need to go 
back and forth a few times. 

POSTERBOARD 

HOLE 

BLACK FELT 
LINING 

BOX 

Figure 1. The flare chart is a convenient tool 
you can make yourself. Use it for checking black 
balance and flare compensation. 

Clips and knees 
After you have chipped the camera, 

push the whites into clipping (about 
105IRE). If all clips don't engage at the 
same point, there may be a patch of RF 
near the clip point. This may shift the cam- 
era color on bright shots. Back off the 
clips, and reset them equally. 

The knee circuits improve the camera's 
performance in high white areas. They 
help take off the shimmer. Check that 
knees track identically in all channels to 
avoid color shifts. 

Finishing touches 
Remove the chart, and focus all cameras 

on the same scene. Rapidly switch be- 
tween cameras to see if there are any glar- 
ing differences. If one camera seems off, 
check to see if it is merely a reflection 
from a set piece, or cyc lighting. If it isn't, 
you may need to paint. More about that, 
and tips for CCD cameras, next month. 
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Get Auditronics' 900 
audio console... 
for television that sounds 
as good as it looks 

Upgrade your stereo audio to full parity 
with your video using the Auditronics 900 Series of 

audio consoles designed specifically for television news 

and production. 
Now you can deliver seamless, glitch -free audio with 

source and assign switching functions controlled by the 900's 
built -in hard -disk computer. The console's computer remem- 
bers up to 64 set -ups and communicates with your house 

audio /video router via an RS232 or 422 communications bus. 

Our 32 -input 900 with 12 microphone and 

inf. 20 line -input modules handles 48 mic and 200 stereo 

line inputs. And Auditronics' deft design crams all 

this functionality into a one -operator console that uses 

less than 20 square feet of precious control room space. 

If you're ready for stereo audio production that 
makes your station sound as good as it looks, get your hands 

on Auditronics' computer -based 900 television console. 

nnzratrItizintir, Call today for your information 
package. 

C1UdÌtfoflÌC/. 
3750 Old Getwell Road 
Memphis, TN 38118 
901 -362 -1350 
FAX 901 -365 -8629 
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Some thoughts about 
the new AM rules 

By John Battison, P.E. 

By now, the initial impact of the new AM 
rules has worn off, and engineers are be- 
ginning to understand their meanings. 
Several of the old precepts have gone, and 
a few new ones need to be learned. One 
important new idea is the "improvement 
factor;' which will be described later. 

Filing for the new 1,605- 1,705kHz band 
includes several tricky clauses that must 
be observed if it has any possibility of win- 
ning. Paragraph 73.30 of the new rules 
delineates the requirement for a petition 
for an authorization in the expanded 
band. The following are some highlights: 

Successful applicants will be selected in 
descending order based on the calculated 
"improvement factor" (IF, not to be con- 
fused with intermediate frequency). The 
application with the highest improvement 
factor receives the lowest (in frequency) 
available channel. 

If a desired channel is not available be- 
cause it is already occupied by a higher - 
ranked station's allotment, the occupied 
frequencies in the market are examined 
to find out if an alternate channel is 
available. 

If no channel is available for the appli- 
cant, it is discarded, and the next lowest 
improvement factor applicant is ex- 
amined. 

Who can apply 
Until further notice, filing of petitions is 

limited to existing AM licensees (exclud- 
ing Class C stations). The commission will 
periodically review the progress of move- 
ment to the new band and determine 
whether to allow application by new, non - 
licensed applicants. 

An available allotment for which no full - 
time station has filed may be awarded to 
a licensed Class D station. In the event that 
more than one Class D station applies, 
ranking will follow these rules. First pri- 
ority will be given to a Class D that: 1) lies 
within the 0.5mV /m, 50% contour of a U.S. 
Class A; and 2) is licensed to a communi- 
ty of 100,000 or more where there is no 
local full -time aural service. Class D's are 
then ranked in order of their improvement 

Battison, BE :s consultant on antennas and radiation, owns 
John H. Battison and Associates, a consulting engineering 
company in Loudonville. near Columbus. OH. 
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factors, and only stations with IFs greater 
than 1.0 are considered. 

Filing for the new 
1, 605 -1, 705kHz band 

includes several tricky 
clauses that must be 

observed. 

Stereo preference 
A preference for stereo is given in the 

new band, but the ruling reads with sig- 
nificant potential for confusion. Here it is, 
word for word: 

"When an allotment under considera- 
tion (candidate allotment) conflicts with 
one or more previously selected allot- 
ments (established allotments) and cannot 
be accommodated in the expanded band, 
the candidate allotment will be substitut- 
ed for the previously established allotment 
provided that: the petitioner for the can- 
didate allotment has made a written com- 
mitment to the use of AM stereo and the 
petitioner for the established allotment 
has not; the difference between the rank- 
ing factors associated with the candidate 
and the established allotments does not 
exceed 10% of the ranking factor of the 
candidate allotment; the substitution will 
not require the displacement of more than 
one established allotment; and both the 
candidate allotment and the established 
allotment are within the same primary 
group:' 

What this essentially says is that, all oth- 
er things being equal, a stereo applicant 
will take preference over a mono appli- 
cant, and in fact, a stereo applicant could 
overtake a slightly higher -rated mono ap- 
plicant under certain conditions. 

Calculation of 
improvement factors 

Paragraph 73.35 describes the calcula- 
tion of the aforementioned improvement 
factors IFs relate to nighttime and daytime 
interference conditions, and are based on 
two distinct considerations. First, how 
much service area is lost by other stations 

because of interference caused by an ap- 
plicant's current station? Second, how big 
is the service area of the applicant's cur- 
rent station? These factors are considered 
as a ratio. Separate ratios are calculated 
for nighttime and daytime operations. 

The description of the actual method for 
calculation of these ratios is somewhat 
tough sledding in the rules, but it gener- 
ally takes the following approach: The in- 
terference areas of the applicant's current 
station are calculated for all existing co- 
and adjacent -channel stations. That area 
is subtracted from what the total service 
areas of those stations would be without 
the interference from the applicant's sta- 
tion (i.e., the total area that these stations 
would serve if the applicant's station did 
not exist). The result is used as the numer- 
ator in the ratio. The denominator is sim- 
ply the applicant station's current 
interference -free service area. 

The same general method is used for de- 
termining nighttime and daytime ratios, 
although the exact parameters of service 
and interference area measurements dif- 
fer slightly between day and night calcu- 
lations. Once calculated, the night and day 
ratios are added, and this single figure be- 
comes the IF for the applicant station. 

Obviously, the FCC's methodology 
awards allotments in the expanded band 
to those applicants whose current stations 
cause the most interference. In a sense, 
the greater benefit is experienced by sta- 
tions who don't move to the new band (es- 
pecially considering that they don't lose 
their old dial positions, familiar to exist- 
ing listeners). But the interfering station 
has to initiate the petition to move to the 
new band. The stations being interfered 
with have no role in the matter (unless 
they also apply for expanded -band slots), 
and the FCC will not move stations in- 
voluntarily to the new band. 

In the long run, this may help bring 
some listeners back to the band, along 
with the commission's other AM improve- 
ment moves. However, many feel that all 
these actions are too little, too late. Time 
will tell. 
Editor's note: For the full text of the FCC's AM improve- 
ment rules. see "Report and Order, MM Docket No. e7 -267: 
In the Matter of Review of the Technical Assignment Criter- 
ia for the AM Broadcast Service," Oct. 25, 1991. 
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Production Tools 
for the 90's 

Random Access digital audio just got a 
whole lot easier. The DigiCart" stores 

hundreds of cues, and each one is 
instantly available. It's the perfect tool 

for TV and radio production work, 
where recording, editing, and playback 

have to move fast and sound great. 
Today, hundreds of the world's best 

stations and studios ase the DigiCart 
for everything from 

sound effects and voice - 
overs, to sports bumpers 
and station ID's. ExceLent 

digital editing and 
playlisting capabilities 

make the DigiCart a 

natural for assembling complex 
sequences. For those with larger plans. 
optional hard disks expand the storage 

capacity to over fifty hours, while a 
fast DSP blocks gives the speed and 

power of the most expensive 
workstations. Best of all, DigiCarts 
deliver CD quality audio below the 
price of many tape carts. Call us at 

360 Systems and request 
a DigiCart literature 

pack. Discover why its 
becoming the hot 

production tool for the 
90's, in broadcast studios 

everywhere. 

Vï'çv à 
t :. 

RANDOM ACCESS 
D1CAEM. AUDIO RECORDER 

SIERFO I16 811 ANEAR 

1111.R'bIMI LUPI-1L 
COCA_COLA_SPOT 00t09 
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'Motorola's fast Digital Signal Processor, 
the 27 mHz 56001, performs real time fades, 

level corrections and data compression. i 

See the DigiCart 
at NAB /Las Vegas 

Booth 1018 

MADE IN USA 

18740 Oxnard Street, Tarzana, California 91356 Phone (818) 342 -3127 Fax (818) 342 -4372 
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Management for Engineers 

Conflict resolution 

Dealing with conflict 

By Judith E.A. Perkinson 

When dealing with conflict you can 
make it go away or you can make it worse. 
How you deal with conflict is the differ- 
ence, it doesn't matter who started the 
conflict. 

In order to deal with any conflict you 
should begin with a troubleshooting check 
list. Examine the conflict and ask yourself: 

Is it communication? 
Is it me? 
Is it real conflict? 

What to do when 
it is communication 

Communication problems are character- 
ized by misunderstanding more than dis- 
agreement. The most counterproductive 
action you can take is to be self -righteous 
when dealing with miscommunication. It 
doesn't help if you assert that someone 
else "should have" understood. "Should 
have" reasoning has never solved a 

problem. 
If a misunderstanding exists, the way to 

reduce or eliminate the resulting conflict 
is for you to take responsibility for the 
communication. The resolution of the con- 
flict "should" begin with you. 

In order to take responsibility for the 
communication you must make every ef- 
fort to: 
1) Make sure you understand what the 

other person is trying to communicate. 
2) Make sure that the other person under- 

stands what you are trying to commu- 
nicate. 

To make sure you understand, ask ques- 
tions, such as, "Are you saying... ?" or "If 
I understand you correctly you want me 
to do..." 

What to do when it's you 
Be honest with yourself. Refer back to 

the issues covered in last month's column. 
Ask yourself - Did I overreact? Am I per- 
sonalizing this? Is this happening because 
I avoided an issue? Am I being confron- 
tive? Am I perpetuating the problem? Am 
I displacing my anger? Even if you're not 

Parkinson is a senior member, the Calumet Group, Inc., 
Hammond. IN. 
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comfortable being honest with the people 
around you, you must be honest with 
yourself. 

If you're the problem, you have to make 
a choice. Do you want to continue the con- 
flict or do you want to end it? If you want 
to end it then you will have to do some- 
thing about the problem. One of the sim- 
plest, but not the easiest, thing you can 
do is to communicate the understanding 
that you are the source of the conflict and 
you want to find a way to resolve it. 

What to do when 
the conflict is real 

First you must understand what consti- 
tutes real conflict. It is when we are at 
odds with someone else's needs, opinions 
or purposes. When this happens, the 
resulting conflict must be dealt with in 
some reasonable and systematic way. 

Many people may think that if two peo- 
ple are at odds then the end result will be 
that one will win and one will lose. If this 
is how conflict is viewed, it follows that 
instead of trying to be the one that wins 
we are also trying to make sure that the 
other person loses. 

In reality, this approach to conflict res- 
olution only guarantees one thing - 
everyone loses in the end. We lose friends, 
working relationships, resources, respect 
and security. The only thing we gain is one 
victory and an enemy. 

When you are in conflict with another 
person you need to examine what you are 
at odds with. If purposes are at odds you 
must ask yourself if one purpose has to 
eliminate the other in order to exist. Can 
both needs be addressed? If not, can some 
agreement be reached that will ensure 
that there is equity in the resolution? 

More often that not, when needs are at 
odds it is because each person has an idea 
of how those needs must be met and it is 
the method of meeting those needs that 
are in conflict. Look at what you really 
need and not at what you say you want. 
Once you have identified what you need 
the next step is to figure out how both of 
you can get what you need. 

For example, Mike said that he wanted 
a maintenance report by 10:00 a.m., while 
Joe said that there was no way he could 

have it until 2 p.m. When both of them 
examined what they needed instead of 
what they wanted it was learned that Mike 
really needed a specific piece of informa- 
tion from the report while Joe needed ex- 
tra time to generate the written report. 
When Joe agreed to give the specific in- 
formation to Mike at 10 a.m., Mike agreed 
to give Joe additional time to complete the 
written report that supported the specific 
information. End of conflict. 

If opinions are at odds the problem of- 
ten becomes harder to solve. Opinions are 
important and it is often difficult to accept 
the fact that someone else has the right 
to feel differently. You must decide if you 
have a right to impose your opinion on 
another person. You could reduce conflict 
if you could agree to disagree. It sounds 
simple, but it is often difficult. We are all 
different, and it's how we deal with our 
differences that directly affects the amount 
of conflict we must deal with. 

Attack the problem 
not the person 

One last important element must be 
considered in dealing with conflict. You 
need to learn to attack the problem not 
the person. 

One of the major barriers to resolving 
conflict is the tendency to attack people 
not problems. Many of us have been 
taught that when there is a problem the 
first thing to do is find someone to blame. 
Contrary to these teachings the first step 
in problem- solving is not blame. When 
you assign blame, the accused person be- 
comes defensive, communication stops 
and conflict flourishes. Attack the prob- 
lem and not the person involved in the 
problem, because solving the problem is 
more important. 

There will always be conflict. So in or- 
der to deal with it you must first examine 
your role in creating conflict and make 
every effort to resolve to be part of the 
solution and not part of the problem. Next 
you must think about how you deal with 
conflict. When you can do this stress will 
be reduced and you will be a more effec- 
tive manager. 
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FIND THE PERFECT FIT FOR 
COMPONENT VIDEO SIGNALS 

4- Channel Display 
Precise, comprehensive 4- channel 
monitoring of component signals 
-and more - that's what you get 
from Leader's new Model 5100 
Component Waveform Monitor. 
The additional fourth channel allows 
for expansion into combined com- 
ponent- composite or YRGB facili- 
ties. Monitor all four signals singly or 
simultaneously in both overlaid and 
parade forms. For side -by -side 
observation of signals, choose the 
parade display. To compare levels 
and timing, select the overlaid 
display so that all signals are super- 
imposed. 

Monitor Critical Timing Errors 
In tandem with our Model 425 Com- 
ponent Signal Generator, the 5100 
displays relative timing errors in 

Leader's unique "shark -fin" pattern. 
Of course the unit can also employ 
the conventional "bowtie" pattern. 
An easy -to -read component vector 
display, with precision elec- 
tronic targets, reveals errors 
in the chroma channels at a 

glance. 

NTSC, PAL, and HDTV 
Compatibility 
To meet the needs of video 
production for test equipment 

adaptable to varying standards 
around the world, the 5100 has been 
designed and built to operate in 

525/60, 625/50, and 1125/60 HDTV 
formats.To encompass the latter, 

vertical bandwidth extends to a 
full 30 MHz in each of the four 
channels. 
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Easy 
Operation 
Besides its 

comprehensive 
diagnostic capa- 
bilities, the user - 
friendly 5100 

employs cursor measurements for 
both amplitude and time. And 
menu -driven operation allows for 
quick and easy adaptation to match 
signal formats and monitoring 
needs. 

Universal Power 
The versatile 5100 accepts power 
from a wide range of sources (90 to 
250V ac) and works on 12V dc for 
field use as well. For more informa- 
tion or our full -line catalog, in NY call 
516 231 -6900. Or call toll free: 

1 800 645 -5104 

LEADER 
FOR PROFESSIONALS WHO KNOW 

THE DIFFERENCE 
Leader Instruments Corporation, txu ( her \ccnuc. I Lnipp., 4c. \c" ' ,rk I I -. 
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Circle (11) on Reply Card for product Information. 
Circle (12) on Reply Card for product demonstration. 
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Digital video in 
computers 

By Gerry Kaufhold I1 

In order to be able to provide effective 
decision support for station management, 
engineers will need to understand desk- 
top video editing. 

It takes three key technologies to bring 
complete video editing functions into 
desktop computers: 

1. Video must be digitized and brought 
into the computer display. 

2. This digitized video must be com- 
pressed and stored on computer - 
readable disks. 

3. Broadcast -quality video must be out- 
put from the computer to video switch - 
ers and VTRs. 

All three of these technologies will soon 
be available in low -cost silicon chip sets. 

Analog to digital conversion 
Analog broadcast video comes in two 

flavors - NTSC and PAL. Each of these 
has well- defined specifications. 

On the other hand, color computer dis- 
plays come in dozens of configurations, 
with a variety of resolutions. 

It takes several operations to transform 
an analog video signal into a stream of 
digital bytes that can be displayed on a 
desktop computer. 

Philips and Motorola, two semiconduc- 
tor manufacturers, have recently an- 
nounced low -cost chip sets that convert 
analog video from almost any source - 
NTSC, PAL, SECAM or S -VHS - into the 
CCIR 601 format. These chips were origi- 
nally designed for use in high -end con- 
sumer televisions. They have been 
brought into multimedia as a way of ex- 
panding the early market for such chips. 

Color space conversion 
Color analog video signals were defined 

to provide compatibility with mono- 
chrome receivers. Color is a supplement 
to the luminance signal, and is provided 
as a difference between luminance and 
two chrominance values. This method of 
deriving color is called YUV color space. 

Kaufhold is an electronics industry analyst based in Tempe, 
AZ 
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Figure 1. This comparison shows several differences between video on a TV monitor and video 
on a computer display. 

Computer systems use a digital memo 
ry to hold a pixel -by -pixel image of the pic- 
ture in their displays. Each memory loca- 
tion holds the color values of one pixel of 
the display. There are three colors: red, 
blue and green. Computers use RGB col- 
or space. 

The chip sets that convert the analog 
video signal into the CCIR 601 format also 
perform color -space conversion. 

Interlaced vs. 
progressive scanning 

The computer stores digitized bytes of 
converted video in an area of memory 
called the frame buffer. A single frame 
buffer stores a pair of fields from the in- 
terlaced analog signal. 

The computer display controller reads 
data from each consecutive location - ef- 

fectively converting the interlaced video 
input into a progressively scanned digital 
output. 

The frame buffer also helps convert the 
rate of screen refresh. The TV signal 
comes in at 25 or 30 frames per second. 
The computer display controller will read 
them out at any appropriate rate between 
36 and 80 refresh cycles per second. 

Rectangular pixels 
vs. square pixels 

Figure 1 illustrates another difference 
between analog video and digital comput- 
er displays. A microscopic view shows rec- 
tangular pixels used for television. Square 
pixels used in computer displays are more 
densely packed. This produces a subtle 
distortion on a picture taken directly from 
a TV source. 

www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


Optimizing 2 -track 
analog ATRs 

Routine maintenance 

Troubleshooting 

By M. Raymond Jason 

The final installment of this 6 -part series 
presents an overview of routine mainte- 
nance for analog 2 -track ATRs, including 
a preventive maintenance schedule. 

The two parts of any maintenance pro- 
gram are: 1) mandatory upkeep procedures, 
which include demagnetizing, cleaning, 
lubricating and aligning; and 2) explora- 
tory performance testing to reveal progres- 
sive failure. 

Demagnetizing 
Magnetized tape -path components par- 

tially erase tape, and magnetized heads 
degrade an ATR's signal -to -noise ratio. 
Heads can become magnetized by a DC 
current generated by faulty or poorly de- 
signed upstream circuitry. Heads and oth- 
er components can acquire magnetization 
Jason is an electronic engineer at National Public Radio. 
Washington. DC. 

from sudden accelerations (such as drop- 
ping) or from repeated exposure to rapid- 
ly changing transport solenoid fields. 

Always turn off an ATR before demag- 
netizing it. The induced signal from the 
degausser is powerful enough to damage 
head pre -amp circuitry. Avoid degaussers 
with momentary on-off switches, because 
an accidental shutoff while touching a 
tape -path component can magnetize it to 
a level beyond the degausser's demag- 
netizing capacity. 

Cleaning 
Three cleaning chemicals suffice for any 

tape machine: isopropyl alcohol, water 
and a mild alkali -based liquid cleaner 
(such as Formula 409). However, isopropyl 
alcohol is the best general cleaner. Unlike 
alternative solvents, it is non -toxic, readi- 
ly available in pure form, and is less like- 

TIER PROCEDURES FREQUENCY 

I Tape path cleaning At each reel change 
Visual inspection 

II Degauss tape path 
Electronic alignment 

Daily, weekly or monthly, 
depending on the 

Azimuth alignment facility's resources 
Check tensions and brakes 
Check head wear 
Check pinch roller wear 
Exercise switches 
Check for bearing noise 

III Check power supply voltages and ripples Every 2 to 3 months 
Measure wow and flutter 
Check pinch roller tension 
Check EQ and heads with flux loop 
Check bias frequency 
Check erasure depth 
Lubricate bearings Check manual 

IV Clean relay and card contacts Semi -annually to annually 
Inspect reel motor brakes 
Inspect reel motor brushes and rotors 
Clean and lubricate fans 
Rotate /replace worn guides and lifters 

Table 1. A suggested preventive maintenance schedule for ATRs, broken down into four tiers. 

Tier / is performed by all ATR operators. Other tiers are handled by maintenance engineers. Note 
that tier /// is exploratory in nature, and tier IV involves significant disassembly. 
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ly to penetrate and thereby damage bear- 
ings. It is also cheap and available in bulk 
from chemical suppliers (unlike expensive 
head -cleaning fluids). Many pinch rollers 
tolerate alcohol, but some tend to lose re- 
silience. For those, use water. If in doubt, 
call the manufacturer. 

Alkali -based liquid cleaners work better 
than alcohol on ceramic capstans, guides 
and erase -heads. However, you must fin- 
ish by cleaning off the alkali cleaner with 
alcohol. 

Aligning 
In order to maintain a "sound" for your 

facility, the particulars of alignment are 
less critical than consistency of alignment 
over time and between machines. Natu- 
rally, all of your ATRs should be aligned 
to the same reference level and for the 
same tape stock. To keep azimuth consis- 
tent, use the same physical piece of tape 
for all azimuth alignments (or purchase a 
full reel of azimuth sweep or tone and 
splice sections of it into your other align- 
ment tapes). Alignment tapes wear out, so 
replace them every year or two. 

Because few ATRs exhibit perfect re- 
sponse, your bias and EQ alignments will 
usually involve some compromises. The 
engineers responsible for aligning a facil- 
ity's ATRs should agree upon a common 
alignment technique, using the same 
procedures and target criteria. Ideally, you 
should not be able to distinguish the sound 
of one machine from another when each 
records and plays back pink noise. This is 
also a good test to run between formats, 
such as ATR -to -VTR. 

Schedule 
Preventive maintenance logically subdi- 

vides into four tiers of procedures, detailed 
in Table 1. Because these responsibilities 
are shared between maintenance techni- 
cians and operators in most facilities, the 
latter should be trained to recognize im- 
proper transitions between transport 
modes, tension problems, audio problems, 
noisy bearings and misadjusted brakes. 
The better an operator's vocabulary for 
describing ATR failures, the greater the 
potential for effective communication. 
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The neThenewTekVS210 . 
Finally you can affonl to sync everything into your picture! 

The new Tek VS210 NTSC 

Video Synchronizer is every bit 

a match for the world's best per- 

formance! It sets a new standard 

of comparison -at a price highly 

competitive with lesser products. 

Rely on the VS210 for syn- 

chronizing feeds and 

you'll see no decoding 

artifacts or picture shifts. It pro- 

vides transparent performance 

through 10-bit quantizing and 

4-field memory. 

The VS2I0's digital processing 

amplifier provides video 

gain, chroma gain, black 

level and hue adjustments using 

either internal controls or the 

RC210 Remote Control Unit. 

The versatile RC210 also provides 

adjustment of output timing, selec- 

tion of picture freeze and setup of VS210 operating modes. A front 

panel display gives instrument status information. Up to six VS210 

Synchronizers can be controlled 

by a single RC210. 

And for flexibility in system 

design, the VS210 provides com- 

posite analog and composite digital 

inputs and outputs. 

But don't just read about it. Ask 

your nearest Tektronix represen- 

tative to demonstrate the VS210's 

transparent performance. What it 

can mean in your operation is 

perfectly clear! 

See us at NAB Booth 18032. 

Copyng l 21992 Teklronix. lna. All news reuncd. TVG.118.1 

Tektronix 
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Technology News 

Color from 
monochrome? 

By Carl Bentz, special projects editor 

Thirty years ago, as color television 
moved into the smaller markets, several 
attempts were made to produce color pic- 
tures from black- and -white receivers. 
Among them were enterprising TV man- 
ufacturers who used color filters over the 
CRT. A light blue at the top for sky, green 
on the bottom for grass and a warm hue 
across the middle gave outdoor scenes a 
strange hint of surrealism. 

A more scientific attempt was to gate 
signals from the three tubes in the cam- 
era. In theory, by sampling each color at 
the right frequency, even a P4 black -and- 
white CRT would produce pictures con- 
taining color tints. 

Today, a visibly successful method does 
create saturated color images from a mon- 
ochrome CRT with color filters and gat- 
ing. It is vaguely reminiscent of the gen- 
eral idea of the CBS (sequential) color 
system, where the appearance of color de- 
pends upon the temporal integration of 
the three color image fields. A shadow 
mask image spatially integrates sets of 
three glowing RGB phosphor dots. 

The secret of operation is in the gating 
performed by a special type of LCD called 
a pi -cell. Pi -cells rotate RGB information 
by 90° or leave it unaffected, depending 
upon the voltage state of the cell. Two 
such cells are used in conjunction with 
neutral and pleochroic (color) polarizers. 
Pleochroic polarizers pass only one color 
of light along one axis, but all colors are 
permitted along an orthogonal (90 °) axis. 
The combination forms a liquid crystal 
shutter. (See Figure 1.) 

Red, blue and green are sequentially 
switched to a single electron gun of the 
CRT at three times the field rate (180Hz). 
Synchronized with the signals going to the 
CRT, the two n-cell arrays with neutral and 

0 -i- 

Figure]. The color shutter is composed of neu- 
tral and color polarizers with two n-cell LCDs. 
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color polarizers control the amount of 
light of each primary color in the signal 
that is allowed to be emitted. (See Figure 
2.) 

RGB 
VIDEO 

V SYNC 
(180Hz) 

H SYNC 

FRAME 
SYNC 
(60Hz) 

FRAME 
SYNC 
(60Hz) 

SHUTTER 
DRIVE 

SHUTTER 

RED 
FIELD 

BLUE 
FIELD 

GREEN 
FIELD 

n 

Figure 2. Vertical deflection is increased to a 
180Hz field rate. Control of the state of the n- 
cells is synchronized with the color signal be- 
ing fed to the CRT 

Actually, a P4 phosphor is probably not 
the most suitable for this application, be- 
cause the light emitted by P4 has an over- 
abundance of blue with a secondary emis- 
sion of yellow, and they are at different 
persistence levels. The phosphor used with 
a shutter system ideally is peaked to the 
primaries. 

The image produced with a shutter ex- 
hibits several advantages over standard 
P22 tricolor phosphor tubes. 

1. The resolution is controlled by a single 
spot, the size of which can be maintained 
at about 10 mils in a monochrome display. 
(The beam spot of a 0.31mm CRT is ap- 
proximately 22 mils.) 
2. Inherent convergence is achieved be- 
cause all writing to the screen occurs from 
a single electron gun. 
3. A high degree of color uniformity is 
maintained across the entire screen and 
from monitor to monitor. 
4. For a given screen size, the depth of the 
monitor cabinet can be less than that with 
a typical color CRT. 

5. The system operates equally well with 
raster or vector displays and accom- 
modates magnetical or electrostatic de- 
flection. 
6. A variety of screen sizes up to 19 inches 
has been successfully adapted to color 
with this system. 

-Po* i 4 

V. 
, 

A small segment from a screen shot produced 
with a color shutter system. 

The color shutter technology has been 
directed for use with graphic arts work- 
stations and applications involving per- 
sonal computers, instrumentation displays 
and desktop publishing systems. Although 
this type of monitor has not been official- 
ly introduced to the video production and 
broadcast worlds, you can expect to see 
more of this concept in the near future. 

Acknowledgment: Background information on the NuColor 
Shutter technology was provided by Tektronix. 

www.americanradiohistory.com

www.americanradiohistory.com


INTRODUCING THE MOST 
IMPORTANT ADVANCE 
IN VIDEO PRODUCTION 

SINCE VIDEOTAPE. 

THE PIONEER REWRITABLE VIDEODISC RECORDER 
WITH NON- LINEAR ACCESS. 

The Pioneer Rewritable Videodisc 
Recorder can revolutionize the 
way you do video production. 

Through laser technology, the 
VDR -V1000 provides the world's 
fastest, most accurate broadcast - 
quality editing plus the greatest 
media reliability available. 

It offers near instant non -linear 

access and the most precise 
frame -by -frame editing 
in a recording 
device. Gone are 
the typical editing 
problems associated 
with shuttling, jogging, and 
pre -roll. 

The VDR- V1000's unique, dual- 

head system gives you real -time 

non -linear playback. You get a per- 

fectly clean edit every time. You can 
erase and record simultaneously. 
No pre -roll or post -roll is necessary. 

There's no head contact with the 
media. Discs can be erased and 
re- recorded one million times - the 
quality of the millionth recording is 

the same as the first. Discs contain 
up to 57,600 images per side, or 

32 minutes of full motion video 

per side. 
The VDR -V1000 can record audio 

and video simultaneously or sep- 
arately, so you can dub PCM stereo 
audio onto video.Access is available 

through the RS -422A or RS232C 

ports. It can read and write SMPTE 

time codes, and transmit signals 
compatible with component, com- 

posite and RGB formats. 
With so much going for it, the 

VDR -V1000 leaves only one ques- 
tion unanswered: What are you 
waiting for? 

For more information, contact 
Pioneer Communica- 

tions today at 1-800 - 

LASER-ON. Ask 
how you can set up a 

private product demonstration. 

Circle (15) on Reply Card 
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Cutting 
edge 
technology 
Taking advantage of the latest technology can keep you 
ahead of the pack. 

It seems that everywhere we turn 
today, someone is crying that the 
sky is falling. Unemployment is 
rising, the trade deficit is front 
page news and many see little rea- 
son to hope for better times. 

People have been crying wolf for 
years and today's headlines real- 
ly aren't much different than in 
years past. What we've learned re- 
cently is that our industry isn't im- 
mune to the realities of econom- 
ics. Stations have been forced to 
deal with the reality of lower prof- 
it margins and increased costs. In 
some cases, this has resulted in 
the loss of jobs. 

Although these changes have 
been painful, there is room for op- 
timism. In fact, sometimes the best 
opportunity for success is when 
times are tough - like now. 

A company can deal with ad- 
verse economic situations in two 
ways. For one, the company can 
simply cut back, reducing ex- 
penses as much as possible. This 
tactic is just to stay alive, hoping 
that improvement in the overall in- 
dustry's health will save it from 
disaster. 

A second option is for the com- 
pany to decide to take control of 
its future and invest in new tools 
to make it more productive, effi- 
cient and capable of providing a 
better product to the audience. 
The first scenario involves little 
risk. Of course, it also offers little 
chance of reward, either. 

The second approach involves 
risk but at the same time can po- 
sition the facility to leapfrog the 
competition as times improve. Sav- 
vy engineers or technical mana- 
gers will look for those technolo- 
gy tools that can help their 
companies meet today's econom- 
ic challenges. 

Fortunately, today's broadcas- 
ters have more tools at their dis- 
posal to improve profits than ever 
before. Automated systems, digital 
production techniques, more effi- 
cient transmitters and many oth- 
er areas are the beneficiaries of 
new technology. 

Today's broadcasters have the 
advantage of technology that our 
predecessors could only dream 
about. So much so that our mod- 
ern, efficient and reliable systems 

are often taken for granted. We 
expect CD- quality from our audio 
chains. Digital video techniques 
are commonplace. Today's hard- 
ware is light years ahead in terms 
of the sophistication and reliabil- 
ity that many of us cut our teeth 
on. Yet, we sometimes fail to use 
these new tools to our own best 
advantage. 

To be successful today, en- 
gineers and managers have to 
look for every break they can find. 
Sometimes that means using the 
latest technology - before the 
competition does. It's no longer 
possible to be a "me too" facility. 
If you wait until everyone else has 
the technology, you'll be losing 
much of your audience. 

Success in every area involves 
some risk. The key is for those 
trained in the technology to bal- 
ance carefully those risks against 

www.americanradiohistory.com

www.americanradiohistory.com


the rewards. Those who can do 
this are much more likely to find 
themselves leading, instead of fol- 
lowing, the pack. What will your 
station do? Are you a follower or 
a leader? 

This month's issue highlights 
several technologies that can be 
implemented today to improve 

your facility's operation. The only 
decision is whether you'll be first - or last. 

"Optical Disc Video 
Recording" page 26 
"Data Rate Reduction 
Technologies" 38 
"Distributing Serial Digital 
Video" 46 

"Digital Audio Data 
Compression" 
"Selecting a B roadcast 
Lens" 
"CCD Lenses: Shooting 
Perfection" 

52 

62 
for 

66 

Brad Dick, editor 
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With our Tine of production monitors, trying to 

I 

- 

._ :4A.1, 
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-match these greens won't give you the blues_ 

4 .-1, 6d.C.1 

Or yellows. Or browns. Or 

reds. That's because Sony's 

advanced line of production mon- 

itors feature the broadcast 

standard SMPTE C phosphors to 

assure true color matching of 

monitors throughout your facility. 

Which means your least critical 

monitor will always match your 

most critical monitor. 

Each Sony production moni- 

tor also offers high resolution. 

excellent stability, uniformity and 

color purity for accurate 

color reproduction. 

Sony's production 

monitor line is also the 

most complete in the 

industry. Providing T.V. 

stations. production 

houses and corporate 

A/V departments with a 

custom fit for varying 

applications and budgets. 

To get the complete 

picture on all the advan- 

tages of Sony production 

monitors. call l- 800 -635- 

SONY. ext. 630. And see 

why they're a perfect 

match for your business 
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Optical disc video 
recording 
Optical disc technology is "rewriting" the book on 
video storage. 

By Skip Pizzi, technical editor 

The Bottom Line 

Optical disc recording is 
attractive to broadcasters in 
terms of cost, reliability and 
convenience. A videodisc 
machine holds fewer moving 
parts and requires less 
mechanical maintenance than 
a VTR. The random -access 
nature of the disc medium 
makes it ideal in some 
production applications for 
still and motion video. A 
variety of different formats 
exist, each providing 
somewhat different benefits. 
An understanding of these 
systems' particulars will help 
inform any purchasing 
decision, and allow optimal 
matching of project and 
product. 
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Recent developments in storage systems 
for computer platforms have resulted in 
dramatically improved capacities and per- 
formance, at significantly lower cost. This 
technology now has the ability to keep 
pace with the bandwidth and transfer 
rates of broadcast -quality video. Because 
of computers' need for random -access 
storage, these storage systems are all disc - 
based. As the technologies have merged, 
an increasing number of analog and digi- 
tal techniques have come into use for re- 
cording video to optical disc. 

The success of the compact disc (CD) 
and LaserVision (LV) videodisc formats 
have accelerated laser optic recording 
techniques. For the consumer market, 
these formats are exclusively playback - 
only systems (as yet). However, the indus- 
trial and professional markets have em- 
braced recordable optical systems, primar- 
ily for their faster access time (compared 
to videotape) and their advantages (rela- 
tive to magnetic discs) of high storage ca- 
pacity, high reliability and removability. 
Such systems are already found in some 
of today's broadcast TV equipment, where 
their lower complexity and maintenance 
requirements (compared to VTRs) is an- 
other welcome attribute. 

Recordable optical systems are availa- 
ble in erasable and non -erasable forms. 
The latter are commonly referred to as 
WORM (write once, read many) formats. 
Another acronym sometimes applied to 
any recordable videodisc system is DRAW 
(direct read -after -write). This refers to 
these systems' ability to immediately play 
back recorded video. They do not require 
the extensive post -processing (subcoding 
and directory writing) required by record- 
able CD formats for compatible playback. 

The three basic categories for today's 
optical disc video systems and their attrib- 
utes are listed in Table 1. 

Playback -only (ROM) systems 
The best consumer LV systems are capa- 

ble of 425 lines of horizontal resolution 
and 48dB of video signal -to-noise ratio. As 
with CDs, these are playback only or read - 
only memory (ROM) discs, which are mass 
produced by a stamping process. (The pits 
on such a disc's surface are among the 
smallest items ever manufactured in mass 
production.) Slow motion /freeze frame, S- 
video outputs, and compatibility with the 
variety of audio and video sizes and for- 
mats currently available are common fea- 
tures found on consumer players. 

At the industrial level, LV players have 
enjoyed growing acceptance in interactive 
applications for training, presentation and 
education. Serial control and a relatively 
short access time make them an extreme- 
ly cost -effective choice for situations that 
require random non -linear playback with- 
out true instantaneous access. Their inter- 
active control abilities have made them 
useful in training applications. Custom 
pressed LV discs are now available over- 
night, for as little as $300 - even in sin- 
gle quantities. 

In the industrial and consumer worlds, 
these machines play discs manufactured 
in either the constant angular velocity 
(CAV) or constant linear velocity (CLV) 
laserdisc format per the IEC's LV and CD- 
V standards.1Welve -inch CAV discs allow 
30 minutes of linear play and up to 54,000 
still frames per side. Twelve -inch CLV discs 
allow 60 minutes of linear play per side, 
but still -frame and variable speed play fea- 
tures are only available on some high -end 
CLV players with digital storage. 

Advantages for broadcast 
The use of a non -linear, random -access 

playback system offers a significant sav- 
ings in tape -shuttle time. The additional 
attributes of non -destructive editing and 
substantial reduction in preroll time can 
provide more chances and choices to get 
it right during a given production session. 
The simplicity of the hardware and the use 
of non -contact media add reliability, Ion- 
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GVG 
introduces our 

new múting system 

for 1992,1993,1994, 

1995,1)96,1997,1998, 

1999, 2000, 2001, 2002, 

2003,2004,2005,2006, 

The first system that lets you change vial, 
formats-without changing your router. 

Fully compatible with existing Horizon 
Routing System matrices. 

Over 100 control levels, virtual matrix 
mapping capability, output names, and 
fully programmable control panel source, 
destination, and level names. 

RISC processor -based high -speed switching 
supports matrices up to 1024 x 1024. 

Full integration withGVG ®production 
switchers, effects devices, master control 
equipment and editors. 

Introducing the 
Series 7000 

Signal Management 
System. 

Multi- format 
flexibility you can't 

outgrow. 

Circle (16) on Reply Card 
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Will you still be using the same routing 
system in 2010? If you have the multi - 
format Series 7000 Signal Management 
System at the heart of your facility, the 
answer will be "yes." 

The new competitively priced Series 
7000 Signal Management System. Call 
your GVG sales representative today. 

Grass Valley Groups 

A TEKTRONIX COMPANY 
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ASIA Hong Kong 852 -8'1118 JAPAN l'akyro.Jaw 813 5992-I621 
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gevity and increased cost -effectiveness to 
the equation. 

However, to meet the needs of the post - 
production market or the broadcast indus- 
try today, any new video recording system 
must be at least technically equivalent in 
performance to existing state-of-the-art 
analog and digital tape -based formats. To 
be successful or simply survive, it must 
also demonstrate a significant advantage 
to the end -user in order to justify the risks 
and complications of an additional record- 
ing format. Furthermore, the use of eras- 
able media is generally a plus, although 
write -once systems have their applica- 
tions, primarily in archiving. WORM me- 
dia is also much cheaper than rewritable 
for similar capacities, as shown in Table 1. 

Write -once systems 
A wide range of technologies is used in 

WORM optical disc systems. One com- 
monly used technique employs selective 
laser heating to cause two metallic layers 
to alloy themselves into a metal of great- 
er density, and therefore smaller volume, 
leaving a depression in the metallic sur- 
face at that point. This area will scatter 
the light from the lower- powered playback 
laser, while the undeformed areas will re- 
flect it. A similar approach uses a reflec- 
tive and heat -absorbing layer under a 
transparent polymer film. The record la- 
ser heats the reflecting layer, which melts 
the polymer film above it, causing that 
spot to no longer be reflective upon play- 
back, because of the diffraction of the 

melted spot in the film. One further vari- 
ant burns holes though a thin reflective 
layer, while another causes bubbles to 
form in it. In each case, reflectivity index 
changes are caused during playback. 

Another method uses laser heating to 
cause an irreversible "phase change" from 
an amorphous to a crystalline structure, 
with the latter's higher reflectivity detect- 
ed upon playback. Finally, dye -polymer 
techniques can be used, whereby record 
laser heating changes the color of a light - 
absorbing dye layer over a reflective sur- 
face. This system uses lasers of two differ- 
ent frequencies (i.e., colors), one for rec- 
ord and one for playback. Each of these 
systems has its strengths and weaknesses 
in terms of cost, durability, density and 

TYPE 
FORMAT 

NAME 
DISC 
SIZE 

ENCODE 
METHOD 

VIDEO 
FORMAT 

AUDIO 
FORMAT 

DISC 
FORMAT 

CAPACITY 
PER DISC 

MEDIA 
COST 

ROM LV 12" STAMPED ANALOG AFM +OPT. CAV 60 MIN. N/A 
COMPOSITE 16 -BIT PCM1 CLV 120 MIN. 

CD -V 51/4" STAMPED ANALOG 16 -BIT PCM+ CLV w/ 20 MIN. N/A 
COMPOSITE OPT. AFM12 OPT. CAV. 

8" 40 MIN. 

12" 120 MIN. 

WORM PANASONIC 9" PHASE- COLOR AFM CAV 13 MIN. 149 
OMDR3 CHANGE UNDER 

12" PHASE- ANALOG AFM CAV 30 MIN.4 245 SS 
CHANGE COMPONENT 60 MIN4 395 DS 

SONY CRV 12" ALLOY ANALOG 8 -BIT PCM5 CAV 48 MIN. 395 
COMPONENT 

TEAC 12" ALLOY COLOR AFM CAV 60 MIN. 299 
UNDER 

30 MIN. 299 
RGB 

DIRECT 
COLOR 

ERASABLE PIONEER 12" M -O ANALOG 8 -BIT PCM5 CAV 64 MIN.6 1,295 
LASER- COMPONENT 

RECORDER 

PANASONIC 12" M -O ANALOG AFM CAV 30 MIN.4.7 1,150 SS 
OMDR COMPONENT 

REWRIT. 

ASACA 5V4" M -O DIGITAL (STILL -STORE CAV 1,500 250 
ISO COMPOSITE ONLY) FRAMES 

ASACA 51/4, M -O DIGITAL (STILL -STORE CAV 200 550 
HDTV HDTV ONLY) FRAMES 

1. Sixteen -bit PCM is CD format, 5= 44.1kHz, 16 -bit resolution. Audio format listed is for NTSC only. PAL /SECAM LV discs have 
either PCM or AFM, not both. 

2. NTSC only. PAL/SECAM CD -V discs have no AFM audio. 
3. OMDR format using 8 -inch media (introduced in 1983) is incompatible with 12 -inch OMDR (introduced in 1987). Eight -inch 

hardware was discontinued, but media is still available. 
4. Higher -resolution option gives 20 minutes (36,000 frames) per side. 
5. Eight -bit PCM is similar to 8mm /Hi -8 PCM audio, fs= 31.5kHz, 8 -bit resolution, with analog companding noise -reduction added. 
6. Thirty-two minutes in higher -resolution mode. 
7. Sixty minutes. DS media expected mid -'92. OMDR rewritable is not compatible with either OMDR or WORM format. 

Table 1. Comparison of consumer and professional optical disc color video systems. LV and CD-V are essentially compatible with each other 
in N7SC versions, but all other formats listed are mutually incompatible. All audio formats are 2-channel. Capacities quoted are maximum per 
disc (total for both sides in 2 -sided media). SS = single sided, DS = double sided, noted only where both types are available. Multiply running 
times by 1,800 to determine total still -store capacity in frames (e.g., 60 minutes = 108,000 frames). Media costs are list price per disc, in single quantities. 
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HPAs Engineered 
To Meet 

The Demands 
Of Transportable 

Satcom Applications. 

Only MCL's C -Band and Ku -Band 
Transportable HPAs Are Designed 
Specifically For Transportable 
Applications. 

or over a decade, MCL's transportable HPAs 
nave been at work in transportable and 
flyaway applications. Only MCL's high 

Performance HPAs provide reliability and 
efficiency in a lightweight package. In fact, the 
flyaway TWT module meets airlines' 70 lb. 

Package restriction. 

TWT amplifiers range from 50 -3000 watts and 

Klystron amplifiers range from 2000 -3000 
watts. They are available in single thread and 

31st Anniversary 

1 -for- 1(1:1) Switchover or Variable Power 

Combined (VPC) redundant systems. And 

direct antenna mount versions are available to 

minimize waveguide losses. 

The transportable HPAs incorporate other 
popular MCL features such as modular design 
for high reliability and ease of maintenance. 

Circle (17) on Reply Card 

Plus. MCL's advanced manufacturing 
techniques and quality control processes 

ensure a high performance amplifier. And all 

of MCL's quality products are backed by a 

Worldwide Service Organization to provide 
the support you need. 

For more information about the ONLY truly 
transportable HPAs, call or write MCL today. 

MCL/INC. 
501 S. Woodcreek Road 

Bolingbrook. IL 60440 -4999 
(708)759 -9500 
FAX: (708) 759.5018 

MCL provides a 24 hour, seven day a week service and maintenance support throughout the world. 
24 -Hour Emergency Service Number: In the USA 1- 800 -743 -4MCL. Outside the USA: (312) 461 -4536. 
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Photo courtesy of Optical Disc Corporation 

longevity. 
The non -erasable nature of WORM discs 

requires audio to be recorded simultane- 
ous with video - no subsequent inserts 
or dubs can be made. 

Erasable systems 
Although erasable optical disc technol- 

ogy also exists in various types (such as 
reversible phase-change and dye -polymer 
methods), its most popular form is the 
magneto -optical (MO) method. MO tech- 
nology, also known as thermomagnetic or 
optically assisted magnetic recording, 
combines the erasability of magnetic me- 
dia with the density of optical techniques. 
It also tolerates many (approximately one 
million) rewrite cycles, with a projected 10- 
year minimum longevity. 

Figure 1 shows a simplified MO disc. Its 
magnetic domains are arranged vertical- 
ly for greater density, as opposed to lying 
flat along the tape, as they do in tape - 
based media. (Magnetic heads typically 

cannot take advantage of this density be- 
cause their fields cannot be constrained 
to such small areas.) A blank disc begins 
with all its domains of uniform magnetic 
polarization. 

During recording, the disc is exposed to 
a magnetic field that is too weak to coerce 
a change in the magnetic polarity of these 
domains (typical coercivity is approxi- 
mately 25,000e). However, when a high - 
powered laser illuminates a small spot 
(1µm) on the magnetic layer, the temper- 
ature of this area (alone) rises to or beyond 
its so-called Curie point (around 150 °C), at 
which time its coercivity drops dramati- 
cally and it now is affected by the weak 
magnet. As the disc turns and the spot 
cools, these domains retain their changed 
magnetic polarity. Meanwhile, as other do- 
mains pass by without heating (laser off), 
they remain unchanged from their origi- 
nal state. (See Figure 2.) 

For playback, a phenomenon known as 
the Kerr effect is employed, whereby la- 

ser light reflected from a magnetic surface 
has its polarization slightly shifted as a 
function of the magnetic polarity at that 
point on the reflective surface. "North" 
polarity rotates the beam in one direction, 
and "south" rotates it the other way. A 
lower- powered laser is used for playback 
so that no further heating of the disc oc- 
curs. The direction of the reflected beam's 
polarization shift is sensed by an optical 
receptor, which then outputs a cor- 
responding electrical signal. (See Figure 3.) 

Unlike magnetic discs, MO systems can- 
not be re- recorded by simple overwriting. 
A separate erase step must occur before 
recording over previously used parts of 
any MO disc. Here, the high -powered la- 
ser simply stays on and scans the entire 
disc. But the polarity of the magnet is 
reversed from its record condition, turn- 
ing all magnetic domains uniformly back 
to their state prior to recording. The disc 
is now ready for re- recording, using a mag- 
net returned to its earlier polarity and 
selective heating from the high -powered 
laser. 

On some systems, a dual head design al- 
lows one head to erase while the other is 
writing. This design is also used to speed 
access time during random -access play- 
back, because one head is used to seek 
the next data address while the other is 
playing. Switching between heads is ac- 

SDR 400 
SERIAL DIGITAL ROUTING SWITCHER 
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SWITCHERS 
A PHILIPS AND BOSCH COMPANY 

complished during the vertical interval, al- 
lowing real time non -linear editing. An ex- 
ample of this is shown in Figure 4. MO disc 
rotation speeds vary with systems, rang- 
ing from 1,800rpm to 3,000rpm. 

In one of its most recent forms, MO is 

editor -compatible with video and 2- 
channel audio insert capability, and a ca- 
pacity of 32 minutes of analog video or 
more than 57,000 frames per side, using 
a 12 -inch disc. Video MO drives can read 
and write time code (usually as an option). 
Analog composite, component and RGB 

ployed on audio CDs. This encoding is now 
common on most NTSC consumer LV 

releases as well. PAL /SECAM format laser - 
discs use lower frequency carriers for the 
AFM signals (648kHz and 1,066kHz), oc- 
cupying spectrum required by the digital 
audio carrier so simultaneous AFM and 
digital audio is not allowed. Separate 

inputs and outputs are typically standard. 
These systems record FM analog compo- 

PAL /SECAM LV discs are issued with AFM 
or digital soundtracks. 

On the professional side, a wide varie- 
ty of formats also exists. Some systems in- 
tended primarily for computer video ap- 
plications can directly record full - 
bandwidth RGB signals, with each com- 
ponent recorded sequentially as a sepa- 

MAGNET 

WEA 
MFG 

4, lc' 
I 

nent video with 8 -bit noise -reduced PCM f 
digital audio. ` i /GROOVED SUBSTRATE 

Disc encoding formats 
In the CAV and CLV LaserVision modes, 

composite analog video frequency modu- 
lates a video carrier at 8MHz, and two dis- 
crete audio FM channels (AFM) are modu- 
lated ±100kHz at 2.3MHz and 2.8MHz. 
The three signals are added linearly and 
fed to a limiter that outputs a pulse -width 
modulated (PWM) signal, which is used to 
create the rectangular pits on a master 
disc. The CD -V variant adds a separate 
stereo digital audio carrier below the pic- 
ture and AFM carriers (extending up to ap- 
proximately 1.75MHz), using the 44.1kHz- 
sampled, 16-bit linear PCM format em- 

LASER BEAMII 

Figure I. Simplified cross- section of a magneto-optical disc, showing alternating pattern of prefor- 
matted grooves in substrates of both sides of the disc. Whenever record laser is energized, record- 
ing layer is heated to a temperature at which the weak magnetic field affects its polarity. Mag- 
net's polarity is inverted during erase mode. 

The video signal 
that it can't handle 
hasn't been invented yet. 

Before you invest in a routing system, look a bit into the future. Even five years 
into the future. After all, EDTV and HDTV aren't far off. And who knows what's 
coming next? 

Which is precisely the reason we created the SDR -400. It offers a totally 
transparent signal in today's formats. But more than that, it gives you the 
flexibility to upgrade into tomorrow's changing technology. 

Add to that BTS service and worldwide support, and you 
have the best digital router available today, 
tomorrow, and beyond. 

BTS 
Crea.five Tile-0.50f1 -ecih`!qvogy frwt 
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For more information: 1 -800- 962 -4BTS 
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OVER 
3000 

WORLD 
WIDE 

With over 35 years experience 
manufacturing quality FM and 
TV antennas, JAMPRO is the 
leader in broadcast antenna 
technology. 

With more than 3,000 systems 
delivered JAMPRO has 
helped more stations truly 
penetrate their markets. 

Complete line of FM & TV 
broadcast antennas 
RF components, Filters 
& Combiners 
Modern 7000 ft FULL 
SCALE test range 
Directional antennas and 
pattern studies. 

FOR DETAILS 
CALL 

(916) 383 -1177 
Fax (916) 383 -1182 

IACinn''+ vr rrr v 
ANTENNAS, INC 

6939 Power Inn Road 
Sacramento, CA 95828 
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MAGNETO - 
OPTICAL 

DISK 

DIRECTION 
OF DISK 

ROTATION L 

RECORD /ERASE BIAS MAGNET 

RECORDING LASER BEAM 

PREFORMATTED 
DISK GROOVE 

RED ARROWS DENOTE 
DIRECTION OF 

MAGNETIC 
POLARITY 

Figure 2. MO recording process, showing vertical magnetic domains. Upward arrows denote 
bits that have been heated by laser and turned in polarity by magnet. Downward arrows are 
bits that have not been heated. 

MAGNETO- OPTICAL DISK 
RECORDED BITS 

REFLECTED ROTATION CAUSED 

BEAM y BY KERR EFFECT 

BEAM SPLITTER 

PLAYBACK LASER BEAM 
ROTATION 

ANALYZER 

DATA 
OUTPUT 

t 

i DIRECTION OF BEAM ./ POLARIZATION ION 

Figure 3. MO playback process, showing slight variations in rotation of polarization plane of 
reflected light, caused by variations in magnetic polarity of disc surface. 

rate frame. Buffers are used to hold video 
fields while each component is separate- 
ly recorded, and to collect the components 
for field reassembly during playback. Re- 

cently, this has become possible at real 
time, using a 90f /s recording rate. 

Alternatively, some systems send the 
video signal through digital processing 
(flash- conversion) before recording. Here, 
the analog composite video input is decod- 
ed into Y and C components and sent 
through an analog -to- digital converter 
(ADC), quantized and clocked into a mem- 
ory buffer. While in the digital domain, the 
color- difference signal is compressed 
down to a 0.7MHz bandwidth, taking ad- 
vantage of the human eye's inability to dis- 
cern color in small detail. The luminance 
signal is compressed at a 1.2:1 ratio. The 

Free Catalog & Audio Video Applications 
Mlc. EO, Line, 
Tape, Phono. 

Routing SwIIche,s(Sl.A V) 

t. Osc. Trans 
stations) Video, ACN, 

Pror 

Press Bose, 

Video & Audio Ois?. Ample Video Audio 
ROB-Sync Dist. Ample 2 -In 24 -out Audio 

OOPAMP LABS INC (213) 934 -3566 
1033 N Sycamore Av LOS ANGELES CA, 90038 
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luminance and color difference signals are 
then clocked out of memory through a 

digital-to-analog converter (DAC), frequen- 
cy modulated, and (along with the audio 
information) recorded to the disc sequen- 
tially in the analog domain. The technique 
is called time -compressed analog compo- 
nent recording, and is used by some re- 
cent MO systems. 

Another approach uses MO discs to rec- 
ord digital composite video. For fully dig- 
ital MO applications (data, digital audio, 
digital video, digital 1125/60 HDTV), the 
ISO standard MO disc format is common- 
ly employed. It uses a preformatted (CAV), 
2 -sided 5.25 -inch disc with 650Mbytes of 
total data capacity. The discs must be 
manually turned over and reinserted in 
most drives, allowing 325Mbytes of con- 
tinuous recording per side. Some systems - generally used for digital audio appli- 
cations - place two MO drives in a sin- 
gle recorder, alternating between them for 
longer continuous record times. 

Because uncompressed, high -quality 
stereo digital audio requires approximate- 
ly 10Mbyte /min, the ISO format can hold 
approximately an hour's worth on each 
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TRANSMISSION 
TECHNOLOGY 

TTC has served the 
Television and Radio 
Community for 25 years, 
designing and building 
television and radio 
transmitters* and 
translators that have 
become industry 
standards. 

Thousands of TTC 
systems are .delivering 
unparalleled 

performance and reliability 
across Six continents. Our 
products have earned their 
place as the preferred 
choice of broadcast 
engineers and managers 
around the world. 

If you too, want 
technically superior 
equipment, built to suit 
your exact needs, call 
TTC today.' 

A Global Force in Broadcast Transmission Technology 

7ELEVISION T EC HNO L O O Y C O R P O R A T/ O N 
650 S. Tay /orAve. Lou/sville, CO 60027 (303) 6654000 
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disc (a half -hour per side). However, un- 
compressed digital composite video re- 
quires approximately 750Mbyte /min, fill- 
ing up such a disc in less than one minute. 
Nevertheless, that translates into about 
1,500 NTSC frames of digital composite 
video on removable media, which can 
work nicely as a framestore in some ap- 
plications. Multiple drives can be slaved 
to an editing system's control, putting 
thousands of digital video frames on -line 
for quick access. 

Some manufacturers of digital video MO 
systems (for NTSC and HDTV uses) have 

deviated from the ISO standard to increase 

capacity or transfer rate. This is necessary 
because a single 1125/60 HDTV still im- 
age takes approximately 6Mbytes of stor- 
age, and full- motion 30 frame /s (uncom- 
pressed) NTSC digital composite video (8 

bit, 4fsc) requires a transfer rate of more 
than 12Mbyte /s. MO disc capacities of 
1.2Gbytes or more are now available, as 

well as recorders using multibeam heads 
for transfer rates greater than 15Mbyte /s. 

(Standard MO drives have output data 
transfer rates around 1Mbyte /s.) 

Application of digital audio and video 
bit -rate reduction systems may extend 
these capacities in the future. (See "Digi- 
tal Audio Data Compression;' pg. 52.) 
However, the multiplicity of incompatible 
formats is likely to remain or grow larger 
in the professional world. 

Such format variety extends to blank 

MAGNET FOR RECORDING 

MAGNET FOR ERASING 
FIXED OPTICAL SYSTEM 

FOR RECORDING /PLAYING 

MOVING OPTICAL SYSTEM 
FOR RECORDING/PLAYING 

MOVING OPTICAL SYSTEM FOR ERASING /PLAYING 

FIXED OPTICAL SYSTEM FOR ERASING /PLAYING 

Figure 4. Two -head MO drive uses one head for erase or play, and the other for record or play. 

This allows simultaneous erase /record, using both lasers at high power, or faster access during 
playback by using two play heads at low power. Lasers and receptors are mounted horizontally 
in fixed units, with prisms and lenses in moving units. 

media, both WORM and rewritable. In all 
cases, each format of videodisc recorder 
uses a proprietary media and /or proprie- 
tary formatting, with blank discs availa- 
ble only from the hardware manufactur- 
er. In some cases, different models from 

the same manufacturer require different 
discs. 

Real world applications 
Integrating videodisc hardware into a 

tape -based broadcast or teleproduction fa- 

41? 
TAKE US WITH YOU. 
Just peel off your subscription mailing 
label and attach it to the address 
change card inside this issue. Please 
allow 6 -8 weeks to process your 
address change. 
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THE ASSAULTS: 

...635A thrown in the 
path of a Seattle Transit 
bus and ran over 
repeatedly. 

"Next time have exact change, pal." 

...635A entombed in a 
watermelon and hurled 
off a three -story building. 

"A splattering experience." 

...635A attached to a 
basketball, bounced, and 
then slam dunked. 

No harm, no foul." 

...635A run over by a 
ten-ton steamroller. 

"Major headache" 

...635A blasted by a 
Seattle Police shotgun. 

"Only a flesh wound." 

Television and radio 

ENG crews have for years used the 635A dynamic micro- 

phone from Electro- Voice® because of its superb sound 

clarity and ability to consistently survive the most severe 

field conditions. As a result, it seems that almost every fie /d 

crew has their own favorite story about the reliability and du- 

rability of the Ó35A, better known as the "Hammer." 11 The 

most recent story comes from 

KPLZ a top radio station in Seattle, 

where morning crew Kent & Alan recently aired an ongoing 

segment dedicated to their "Incredible, Indestructible 

635A." ¶ They explain: "We unleashed almost everything 

imaginable on our 635A - drops, slam dunks, a lawnmower, 

a ten -ton steamroller,a car crusher - and the only assault to 

Kent - DJ from KPLZ, In Seattle. 

"You Can't Keep a Gooò Míc Down" 
...635A devoured by the 
jaws of a car crusher. 

"ob stress." 

...635A eaten by a lawn 
mower. 

"Just a little off the top please." 

...635A teed off by a 
wicked one wood. 

"Par for the course." 

...635A watched a bowl- 
ing match from atop a 
headpin. 

"Cheap seats." 

Result of these heinous 
crimes: 

THE HAMMER LIVES! 

inflict 'serious damage' was a blast from a Seattle Police shot- 

gun. To fix this serious damage, we had to go to the trouble 

of hooking up a wire. ¶ Frustrated by our attempts at physi- 

cal damage, we decided to try a psychological approach. A 

life insurance salesman gave our 635A an hour -long presenta- 

tion, but the mic emerged unfazed. There were no noticeable 

effects or damage. ¶ The microphone 

looks and sounds just fine after 

going through these torture tests. 

Of course, it's bent and twisted 

a bit, but then again, aren't we 

all? The 635A 'Hammer 

from EV is truly one incredible, indestructible microphone." 

EIectro- Voice® a Mart IV company 600 Cell Street Buchanan, Ml 49107 616/695 -6831 
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Alan - DJ from KPLZ, in Seattle. 

In Canada 613/382 -2141 
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cility can allow each system to do what 
it does best. This implies the use of video- 
disc recorders for repetitive playback of 
short duration segments, still video stor- 
age and single -frame recording, with VTRs 
freed for longer- duration playback and 
multigenerational video effects layering 
and editing. 

Most optical recorders are versatile in 
their interface capabilities to the analog 
video and audio signals found in today's 
teleproduction facilities. This makes their 
integration simple, as long as post - 
production concerns are not locked to the 
acquisition format. Most optical machines 
can also handle true single -frame record- 
ing, whereas most VTRs cannot. This func- 
tion becomes especially useful in captur- 
ing output from computer -graphic 
processes in which single frames are 
generated at less than real time. Some op- 
tical systems also include programmable 
interval recording (for single -frame "time - 
lapse photography "). In addition, most 
videodisc machines come equipped with 
one or more standard control protocols, 
further enhancing their integration abili- 
ties. RS-232 and RS-422 are most common. 
This feature makes videodisc players well - 
suited for cable TV commercial insertion, 
a recent popular application. 

Real time non -linear playback allows a 
recording of a program to be aired in an 

Most optical machines 
can handle true single - 

frame recording, 
whereas most VTRs 

cannot. 

edited form without re- recording it. Instant 
replay for sports programming is another 
ideal application for videodiscs. For this 
use, some systems include slow- motion 
playback and multiple cue -point marking 
on- the -fly. 

Clearly, videodisc technology can pro- 
vide a substantial increase in productivi- 
ty - if your facility has a clear need for 
its application. Consider the following: 

Do you constantly produce many short- 
duration elements for live or edited 
productions with short shelf lives? 

Are these elements likely to change 
their order of appearance from one day 
of production to the next with little ad- 
vance notice? 

Could you use the ability to prepare 
several edited versions of the same raw 
video without having to record each fin- 
ished edit in its entirety? 

Would you like to be able to spend more 
time previewing the potential results of 
different edit decision points? 

Do you find that keeping tape machines 
in pause for extended periods of time con- 
tributes to increased machine mainte- 
nance and tape dropout? 

Are you doing auto -assemble editing 
that seems to involve a large percentage 
of time waiting for machines to find their 
next preroll point? 

Would you like to reduce the number 
of machines required to do complicated 
edits and layering in one pass? 

If the answer to any of the above is yes, 
you may find that the virtually instant ac- 
cess, non -linear, non -contact medium of 
optical disc video recording offers some 
attractive advantages. 

Although tape-based recording formats 
remain the medium of choice for many ap- 
plications into the foreseeable future, op- 
tical disc video recorders will continue to 
find a welcome home in editing suites 
around the world. 

Acknowledgments: Thanks to Sumio Ohya, ASA- 
CAlShibasoku Corporation of America; John Adamson, Elec- 
tronic Cottage International; Dave Oren, Fostes; Owen 
Smoot, KSL -TV; Lynn Veazel, Panasonic Optical Disc Sys- 
tems: Sandy Benedetto and Rob Goldfarb. Pioneer Com- 
munications of America: Nicole Bendel, Sony Business and 
Professional Products Group; and Jay Giles, Teac Ameri- 
ca. for their help in preparing this article. 

FORGET ABOUT IT! 
Not many products are designed to be ignored. But 

Thomson believes that you've got enough to worry about 

when you're operating a facility with both analog and 

digital equipment. Once your system is integrated, you 

should not have to think about how or where the 

signals interface. 

Your signal converters should be out of sight, out of 

mind, doing their job. That's why Thomson converters 

are such a perfect choice. They do so many jobs so 

well you can 

easily forget 

they're there. 

The only converters that give you both serial 
and parallel digital in the same unit. Analog to 
digital or digital to analog, no converters are more 
versatile than Thomson's. 

Each A/D converter is equipped for both serial and 
parallel digital output. 

Each D/A convener is equipped for both serial and 
parallel digital input. 

You can join two converters in one lU frame, doubling the 
unit's versatility and capacity. 

Now here's the catch. Because a Thomson converter is 
so versatile and reliable, it's easy to forget 

it's there. But for the very same 
reasons, you'll always 
remember it's a 

Thomson. 

ADDA , D01111.1117 

0: THOMSON BROADCAST 
Switching America To Digital 

P.O. Box 5266, Englewood, New Jersey 07631 (800) 882 -1824 Fax (201) 569 -1511 
THOMSON BROADCAST -17. rue du Petit Albi - BP 8244-95801 CERGY SAINT -CHRISTOPHE CEDEX FRANCE Phone (33- 1)34.2030.00 - Telex 618780F Fax (331)34.20.70.47 
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pro -bel 
... IS HERE, AND 

BACKED BY THE NAMES YOU KNOW ... 

LEITCH AND HEDCO 

Today, more than ever before, you require the utmost in 

dependability and versatility in your routing switchers. 

That's why you need Pro -Bel, 
the European leader in quality 
routing switchers. 

All Pro -Bel routing switchers 
are subjected to rigorous testing 
of every single crosspoint. 

They are available in North America with the same level of 
support and service that you have come to expect from 
LEITCH and HEDCO. 

Analog Video 
Analog Audio 
RS -422 Data 
D1 D2 Serial Digital Video 
AES EBU Digital Audio 

Why settle for less? 

Call the Toll Free Pro -Bel Info Line: 1- 800 -387 -0233 

LEITCH I-IEL7CO 
Leitch Incorporated /HEDCO, 920 Corporate Lane, Chesapeake, VA 23320, U.S.A. - Tel: (804) 548 -2300 Fax: (804) 548 -4088 

Leitch Video International Inc., 220 Duncan Mill Rd., #301, Don Mills, ON, Canada M3B 3J5 - Tel: (800) 387 -0233 or (416) 445 -9640 Fax: (416)445-0595 
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Data rate reduction 
technologies 
New compression technologies take a byte out of data 
rate technologies. 

By Tom Bentsen 

The Bottom Line 

The more pictures and 
sound that can be com- 
pressed onto a given media, 
the lower the costs to store, 
retrieve and transport it. Un- 
fortunately, many new com- 
pression technologies will be 
just as enabling to competing 
information providers, such 
as cable and the telephone 
companies, as they are to 
broadcasters. If this technolo- 
gy delivers like it promises, 
market fragmentation due to 
VCRs could be just the begin- 
ning of the broadcasters' 
worries. 
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Just a few years ago, the word compres- 
sion evoked memories of sleepless nights 
spent with the AM transmitter. In those 
days, engineers carefully adjusted Gates 
Level Devils and other appliances to 
squeeze as much audio as possible into 
FCC -compliant sidebands. 

Compression in broadcasting grew out 
of the need to stuff more audio informa- 
tion, of which there was a lot, into band- 
width, which there was not enough of. 
Most early audio compressors evolved 
from the need to maintain higher average 
modulation levels within the limitations of 
the FCC rules. 

Compression has recently come to the 
forefront with its use by digital audio and 
digital video advocates. Advanced TV 
(ATV) systems, in particular, depend on 
this technology. These systems must re- 
duce a signal having approximately 
20MHz luminance bandwidth and 7MHz 
chrominance bandwidth into the required 
6MHz channel for transmission. 

Station management must be aware of 
trends in compression to appreciate how 
the industry is progressing and to evalu- 
ate the competition offered by other car- 
riers, especially telcos and cable. 

Compression vs. 
bit rate reduction 

The word compression and its kindred 
term, bit rate reduction, are often used in- 
terchangeably, which is not correct. The 
two techniques are different. In broadcast- 
ing, however, they both serve the same 
purpose - to reduce large visual or au- 
dio data rates to smaller, more managea- 
ble levels. 

Compression reduces data rates by em- 
ploying statistical and higher-order math- 
ematical means to remove redundant in- 
formation. What is kept and what is 

Bentsen is a broadcast engineer investigating advanced vid- 
eo systems for space -based and ground -based applications 
at NASA. Washington. DC. 

thrown out is based upon redundancies, 
relational dependencies, motion predic- 
tions and relative entropy levels. Bit rate 
reduction, on the other hand, reduces the 
data rate by discarding information that 
is superfluous or imperceptible under stat- 
ed listening or viewing conditions. 

Although compression can be used for 
any data type, bit rate reduction is most 
efficient when used with source informa- 
tion that is perception- based, such as au- 
dio, video or image information. 

Lossy or lossless? 
Compression or data -reduction schemes 

are required any time the desired informa- 
tion is larger than the available channel. 
However, such systems aren't worth much 
if too much information is destroyed by 
the compression /decompression process. 
There is a trade-off between the degree 
of compression and the quality of the 
reconstructed image or sound. 

The reduction of information for 
processing is either lossy or loss less. 

Lossless compression implies that, when 
restored, the information is close to a per- 
fect reproduction of the original. Lossless 
systems typically use low compression ra- 
tios of 3:1 or less. This produces few per- 
ceived artifacts or errors. This is highly 
desirable for preservation of critical infor- 
mation but not if a large amount of infor- 
mation must be sent in a short time or 
through a narrow bandwidth. 

Lossy compression systems are popular. 
However, they have various trade-offs that 
can produce perceptible artifacts. The real 
skill to employing compression is how well 
these artifacts are reduced, disguised or 
rendered imperceptible. 

Bit rate reduction systems may end up 
offering the greatest potential for broad- 
casting. This is because their potential lays 
in removing components of the picture or 
sound that cannot be perceived. This is 
called conservation of information. 

Continued on page 42 
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Separate Edit Controllers 

Production Switchers 

Multiple Source VTRs 

Fuzzy Freeze Frames 

Costs 

Things you can cut down on 
in a room with a VUES: " 

If you want to be on the cutting edge of digital post - 
production while cutting down on costs, perhaps it's 
time to invest in a room with a VUES. 

This high -powered digital editing system from 
NEC consists of a single rack of equipment: a com- 
puter- control workstation, the NEC DTW 102 wipe 
generator, a background color generator /shadow 
processor, a 20 x10 routing switcher, NEC VUES 

interface, and the real heart of the 
system, the NEC VUES VSR -11 solid 
state recorder. 

With VUES, all editing functions - 
from wipes and complex mix/effects to multi -layered 
composites -are performed in the VSR -11. Best of 
all, you only need to use one source machine, one 

C 1991 NEC America. Inc. VUES is a trademark of Videophonics Inc. 

II 

channel of character generator and one channel 
of digital effects to accomplish all of these 
tasks. And with the use of the VSR -11's DRAM 
memory, each source can be used indefinitely 
without ever performing a B -roll. 

The compact design of VUES requires 
less space, less cooling and less maintenance 
(because there are no moving parts). Plus, 

because VUES utilizes a computer -control workstation, 
there are no expensive production switchers or edit 
controllers to buy. 

If you would like more infor- 
mation about the finer points of NEC VUES, please call us toll -free 
at 1 -800- 323 -6656. 
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AMPEX IS CHANGI 

It's the look of success. 
It's a new tradition of design 

excellence. It's a new standard of 
engineering precision. It's the un- 
paralleled commitment to quality 
you've come to expect from Ampex. 

It's video with the clarity, 
crispness, and multigenerational 
integrity available only with digital 
component processing. 

It's called DCT- Digital 
Component Technology. 

DCT will be the world's 
first realistic CCIR -601 digital 
component system available from 
one manufacturer. 

It will also give you a clear 
upgrade path to the emerging digital 
video technologies of the future. 

And it will be available only 
from Ampex. 

So see DCT for yourself at 
the International Broadcasting 
Convention in Amsterdam in July. 

But be prepared. Because 
once you see DCT, you'll never 
look at video the same way again. 

AMPEX 
Ampex Corporation 401 Broadway, MS 3A -01 Redwood Ci y, CA 94063 -3199 

r 1992 Ampex Corporation 
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Continued from page 38 
About algorithms 

The means to implement a particular 
compression technique is called the al- 
gorithm. An algorithm is an instruction set 
that defines how the input information is 
disassembled, compressed or truncated 
and coded. The algorithm may also in- 
clude an error -detection and error - 
correction system that packages the data 
for transmission or distribution. 

The instruction set's complement re- 
sides on the receiving end. It is used to 
reconstruct the waveform to its original 
format. 

Data reducers 
Most data -reduction schemes use one of 

three technologies: digital compression, 
analog compression and perception -based 
bit rate reduction. 

Digital compression systems for audio 
typically use digital signal- processing 
(DSP) chips and techniques to perform the 
data reduction. These techniques and 
materials are well -proven and reliable. 

Reduction for video is slightly more 
complex. Video consists of individual but 
related frames, which can be compressed. 
It also consists of a sequential series of 
frames, which can also be compressed. 

intraframe coding operates on the spa- 
tially redundant information in a single 
video frame. 

interframe coding reduces spatial and 
temporal redundancy from several video 
frames at a time, using motion prediction 
and spatial compression techniques. This 
can result in higher compression rates 
than intraframe coding. 

Digital coding systems 
There are several variations of digital 

coding, the simplest of which is quantiza- 
tion. These systems can be either scaler 
or vector, with vector quantization (VQ) 
being the more popular. VQ breaks each 
frame into blocks. It then compares each 
block to a series of sample blocks in a code 
book, from which it obtains image vector 
addresses. The system then transmits the 
addresses. 

The VQ decoder uses the addresses to 
call up blocks from an identical code book. 
The fidelity of the reconstructed image de- 
pends on how well the addressed code 
block matches the original image block. 
This, in turn, is determined by how many 
blocks are in the code book. 

Waveform coding, perhaps better 
known as differential pulse code modula- 
tion (DPCM), is easy to implement. The 
system works by assigning a numerical 
value to pixel blocks, based on pixel in- 
tensity. It then compares the current pix- 
el to the previous one and transmits the 
difference. 

DPCM systems are often adaptive. This 
means that most of their processing pow- 
er can be allocated to the parts of the im- 
age that most need it. DCPM systems of- 
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Figure 1. A family tree of col ipression technologies shows many paths. Few have been exhaus- 
tively explored. 

fer a rate -reduction efficiency comparable 
to transform coding. 

Transform coding 
There are several types of transform 

coding (also known as function ex- 
pansion). 

Transform coding is based on mathe- 
matical transforms, such as the discrete 
Fourier transform (DFT), discrete cosine 
transform (DCT) and others. These trans- 
forms shift pixels from one domain, say 
spatial position, to another, say occurrence 
in time, or to temporal. Such reorganiza- 
tions often make compression easier. An 
analogy would be shuffling students in a 
classroom so that the tallest students sit 
in the back, rather than seating them by 
alphabetical order. This may make it eas- 
ier for pupils to see but makes it harder 
to pass out papers. Similarly, sorting the 
pixels in a video sequence by frequency 
rather than by position on the screen may 
make them easier to compress but also 

confusing to look at. 
DCT is particularly efficient for images, 

and it is becoming widely used. An exam- 
ple of DCT coding is the newly stan- 
dardized joint photographic experts group 
(JPEG) algorithm. This system works by 
breaking up the screen into blocks of pix- 
els and creating coefficients that describe 
the relationship of one pixel to another. 
It takes less time to transmit the coeffi- 
cients than it would the data itself. JPEG 
data reduction is typically 30:1 to 50:1. 

JPEG operates on individual frames. 
However, JPEG compression can also 
work on moving video by merely sequenc- 
ing images. Several manufacturers of 
broadcast non -linear editors employ this 
technique. One manufacturer has imple- 
mented a JPEG VTR on a Macintosh 
computer. 

The motion picture expert group 
(MPEG) system uses some principles of 
JPEG. It further employs a combination of 
motion -compensation techniques, such as 
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It might be a good rule 
to never buy another 

switcher without Cache. 

Cache recording lets you store your video, key, and audio elements on disk rather 

than tape. Coupled with the Abekas LINC technology, Cache provides the benefits of 

non -linear editing in the on -line edit bay. The advantage is faster, cleaner, more accu- 

rate editing free from tape drop -out errors. In the broadcast world an Abekas switcher 

with Cache recorders can be used to playback moving graphics and still images. For 

more information call your local sales office. 

AbdkaS 
A Cornea Ce.wy 

ABEKAS VIDEO SYSTEMS. INC.. 101 Galveston Drive. Redwood City. California 94063. For details: 415-369-5111; Atlanta 404 -451 -0637: 

Chicago 708 -699 -9400: Dallas 214- 385 -4544: Los .Angeles 818 -955 -6446: New York 516 -829 -0820: San Francisco 415- 369 -6791. 

Circle (27) on Reply Card 

www.americanradiohistory.com

www.americanradiohistory.com


Distributing serial 
digital video 
Digital video doesn't just live inside the VTR or effects 
box anymore. 

By Marc S. Walker 

The Bottom Line 

Distribution switches have 
become an established part of 
analog TV facilities, and will 
be just as important in digital 
video systems. Serial digital 
distribution and switching 
provide many advantages, in 
component and composite 
forms, but it also creates 
some new problems. Up-to- 
date methods and devices are 
coming on -line to solve these 
problems, making complete 
digital systems practical. 
Using serial digital 
distribution for 
interconnection opens a new 
world of opportunities for 
video production. 

gD 
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Digital signal storage and transmission 
has dramatically changed the way we 
store and move audio and video signals. 
The sales of audio compact discs have sur- 
passed vinyl records. Digital VTRs have 
replaced analog VTRs in applications 
where the highest quality is needed, es- 

pecially in multigenerational production 
and dubbing systems. This trend is certain 
to continue, and as more devices in a pro- 
duction facility become digital, it follows 
that interconnection between them should 
also be accomplished in the digital do- 
main. Although this presents some 
challenges, it also provides numerous ad- 
vantages over current interconnection 
methods. 

Analog systems are subject to a variety 
of problems that cause signal degradation, 
usually in the form of noise and distortion. 
The transmission signal is a directly modu- 
lated form of the actual program signal, 
making it vulnerable to noise and distor- 
tion upon reception. In digital systems, an 
analog signal is sampled and quantized 
into a set of binary numbers, which are 
used to make a digital transmission signal. 
Such systems are also subject to noise and 
distortion, but as long as the numbers can 
be recovered, the original program is not 
affected. 

Bandwidth 
The price paid for these digital advan- 

tages is an increase in occupied band- 
width. A signal must be sampled at a fre- 
quency greater than twice the maximum 
frequency found in the original analog 
program. Each of these video signal sam- 
ples must be quantized with at least 8-bit 
(and preferably 10 -bit) accuracy. This re- 
sults in a bit rate requiring more than 16 

or 20 times the bandwidth of the analog 
signal. The chroma signals for component 
video require additional bits for transmis- 

Walker is manager. advanced development at BTS Broad- 
cast Television Systems. Salt Lake City. 

sion, resulting in a final bit rate occupy- 
ing approximately 40 times the analog 
video bandwidth. See Table 1 for some ex- 

amples of digital video format's data rates. 
But the data rate story doesn't end there. 

The bandwidth required by a digital vid- 
eo datastream suitable for distribution can 
vary significantly from the initial digital 
signal conversion. When serially coded for 
distribution, the digital signal bandwidth 
can range from slightly more than half of 
the bit rate to somewhat more than the 
bit rate. This implies that there can be any- 

where from a less than 1:1 to a nearly 2:1 

relationship between data rate (in bits/sec) 
and bandwidth (in Hertz). 

The increased bandwidth causes its own 
set of problems and costs. The first digi- 
tal video systems used parallel transmis- 
sion to keep the bandwidth requirement 
on each wire to about the same value as 

the analog signal. These cables are larg- 
er and more expensive than standard coax 
cables. The cable connectors are also larg- 
er, having 25 pins, which increases the 
cost and time needed for installing con- 
nectors. 

Advances in technology have made it 
cost -effective to use serial digital transmis- 
sion of standard resolution video signals. 
In these systems, all of the digital video 
databits, synchronization, and other sig- 
nals are transmitted through a single coax 
cable. In many cases, existing video cable 
within a TV facility can be used. 

HDTV's impact 
High- definition television affects a digi- 

tal video signal primarily by increasing the 
data rate required. The basic system func- 
tional blocks and concepts will be similar 
to standard digital video systems. Full - 
bandwidth digital HDTV will require data 
rates approximately four to six times 
higher than the present component digi- 
tal video signals. This higher data rate 
translates into higher costs for faster digi- 
tal circuitry, more power for the faster cir- 
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cuits, and correspondingly higher costs. 
Gallium arsenide integrated circuits are 

available for operation at these higher 
data rates, but this is new and expensive 
technology. Cable losses are greater at the 
higher frequencies, reducing the length of 
coax cables that can be used between dis- 
tribution amplifiers or repeaters. Coax ca- 
bles may not be useful, except for short 
distances, making fiber -optic transmission 
necessary for longer distances. If the use 
of fiber-optics becomes comparable in cost 
to coax transmission, fiber will replace 
coax, even for short distances. 

Whether these higher bandwidths are 
required for HDTV is a subject of some de- 
bate. Image compression holds promise as 
a way to reduce the data rate up to 75% 
without affecting the perceived quality of 
the video image. This will bring the re- 
quired bandwidth down to a rate near that 
of the present standard -resolution, serial 
digital component video system. If the im- 
age compression is truly transparent, why 
should VTRs record the full bandwidth? 
If VTRs operate with compressed signals, 
why not run the entire system on a com- 
pressed rate? It will be a question of how 
soon compression is available, and how 
much it costs. Compressed systems will 
have many advantages, and should suc- 
ceed if their cost is lower, and the quality 
is comparable to uncompressed HDTV 
systems. 

Meanwhile, various analog HDTV stan- 
dards are in place, with parallel digital 
standards nearing completion. Standards 
for serial transmission of HDTV have not 
yet been set. All eventual HDTV standards 
will be affected by the issues of image 
compression, transport media, digital sig- 
nal coding systems, and cost, current and 
projected. 

Parallel interconnection 
For many years, the European Broad- 

casting Union (EBU) and the Society of 
Motion Picture and Television Engineers 
(SMPTE) have worked on setting standards 
for digital video signals and the intercon- 
nection of digital video devices. This has 
resulted in the familiar CCIR 601 and CCIR 
656 standards. CCIR 601 defines the 4:2:2 
digital component video system, as ap- 
plied in D -1 format VTRs. CCIR 656 
describes a parallel interconnection 
scheme between digital video devices. It 
provides for transmission of 8- to 10 -bit 

digital video, using a twisted pair of wires 
for each bit's path. Up to 10 data signals, 
signal ground and a clock signal are trans- 
mitted through a cable with 12 twisted 
pairs, using 25 pin connectors. This cable 
has a maximum length of 50 meters, un- 
less equalization is provided. CCIR 656 
was a good way to get started in digital 
video distribution, but having obvious dis- 
advantages for wide -area distribution in 
its length limits, cable size and cable /con- 
nector costs. 

The proposed serial transmission sys- 
tems use standard, high -quality coax ca- 
ble and BNC connectors These cables and 
connectors are smaller than the parallel 
cables and are easier to build. When up- 
grading a facility to serial digital transmis- 
sion, many of the existing coax cables can 
be used. Coax cables do have losses (as 
will be discussed) but compensation can 
be made for them. 

Serial signal fundamentals 
For simplicity, this article refers to seri- 

alized transmission of the parallel data 
structure of CCIR 656, and its standard - 
resolution, component digital video. The 
approach that will be described is a pro- 
posed standard for serial digital video 
transmission (see the References at the 
end of this article), covering 4:2:2 compo- 
nent and 4x NTSC composite formats. 
Transmission of a composite digital video 
signal has some differences, including a 
lower data rate, but they are not critical 
to this discussion. 

The serial transmission standard is de- 
signed for 10 -bit data, and can also han- 
dle 8- or 9 -bit signals. Because the clock 
rate for the CCIR 656 parallel data is 
27MHz, with 10 bits per clock cycle, the 
serial data rate is 270Mbit /s. The single - 
wire nature of serial transmission requires 
clock information to be transmitted with 
the data. To obtain a serial datastream, 
parallel data is converted to serial in a shift 
register. In that form, it is not well- suited 
for direct transmission, and must first be 
appropriately coded. 

Self -clocking systems can be used, such 
as the bi -phase coding used for time code, 
but these require bandwidths somewhat 
greater than the bit rate. Non- return -to- 
zero (NRZ) coding needs bandwidth only 
a little greater than half of the bit rate, but 
clock recovery becomes difficult if there 
are long strings of consecutive "Is" or "Os:' 

SYSTEM SAMPLE RATE WORD RATE 8 -BIT DATA RATE 10 -BIT DATA RATE 

NTSC 14.32MHz 1432M 114.5Mbit/s 143.2Mbit/s 
CCIR 656 13.5MHz 27M 216Mbit/s 27OMbit/s 
EDTV 18MHz 36M 288Mbit/s 360Mbit/s 
EÚ95 72MHz 144M 1152Mbit/s 1440Mbit/s 
SMPTE 240M 74.25MHz 148.5M 1188Mbit/s 1485MbiUs 

Table 1. Data rates for several digital video systems. Word rate is total data words /sec general 
ed. The two righthand columns show data rate generated when those words use either 8- or ¡O- 
bit resolution. 

TIPS ON... 

Why One 
Lens Won't 

Fit All 
As a professional video - 

grapher, you've probably 
wished for a high -quality 
compact lens that zooms 
from wide angle to telephoto, 
weighs very little, focuses 
close up, and has a fast "F" 
number... and you've never 
found one. Unfortunately, it's 
just not practical to build a 
single lens that suits every 
application. Blame the laws 
of physics. 

For example, a wide -angle 
lens with a large zoom ratio 
and high magnification at the 
telephoto end is achievable. 
But its cost and size would 
be prohibitive. It's also prac- 
tical to build a telephoto lens 
that fills the screen with the 
pitcher's glove when shooting 
from center field. But you can't 
ask that lens to focus down 
to 0.5 meters and maintain 
good F-stop ramping charac- 
teristics too. 

Until lens manufacturers 
can triumph over physics, 
lens design will always be 
a compromise. However, 
advances in optical materials, 
manufacturing techniques, 
and electronics technology 
are drawing lenses closer 
than ever to their theoretical 
limits of performance. 

If you're looking for a 
lens, make sure its strengths 
match the requirements of 
your applications. 

For a free copy of 
Fujinon's pocket guide 

"Tips on Optics ", 
call 1- 800 -553 -6611. 

F w I NON FOCUSED ON THE FUTURE 
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Choosing a 
Lens for 

the Studio 
Lenses for studio use are 

designed to meet the needs of 
this environment. They really 
are different than their field 
production counterparts. 

Because most studio work 
requires a camera to be close 
to the talent, studio lenses are 
designed with a wide angle 
and a Minimum Object 
Distance (MOD) of less than 
3 ft. Studio lenses for 2 /3 -in. 
format cameras have zoom 
ratios of 15:1 or 20:1 and 
focal lengths of 8 mm to 140 
mm. You'll find great versa- 
tility within that range. 

The "speed" or maximum 
aperture of a lens is generally 
one of its most important 
characteristics. However, be- 
cause studio lighting is highly 
controlled and studio cameras 
are more and more sensitive, 
maximum aperture is not 
critical in studio lenses. Never- 
theless, a faster lens can offer 
greater depth of field. 

Studio lenses must be me- 
chanically precise to ensure 
that zooming and focusing 
are performed silently. The 
low noise level of most stu- 
dios and the high sensitivity 
of today's microphones make 
quiet performance manda- 
tory. Studio lenses should 
also give you easy access to 
back focus, tally on/off, and 
range extender controls. 

For a free copy of 
Fujinon's pocket guide 

"Tips on Optics ", 
call 1- 800 -553 -6611. 

F UJ I NON FOCUSED ON THE FUTURE 
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Figure 1. Basic block diagram of serial digital video conversion process. 
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Therefore, two operations are performed 
on the serialized data. First, the data is 
scrambled with a pseudo-random se- 
quence, using a specified scrambling poly- 
nomial, to break up long strings of con- 
sistent data patterns, such as a flat -field 
video signal. Second, following the scram- 
bling operation, the data is made polari- 
ty independent by NRZI (NRZ- inverted) en- 
coding. Thus a "1" in the scrambled data 
is converted to a transition (low -to-high or 
high -to-low, depending on the current 
state) in the encoded datastream. A "0" 
in the scrambled datastream is encoded 
as no transition. 

The scrambled signal appears much like 
a random stream of data. There is no eas- 
ily discerned pattern in the data until it 

is descrambled. Certain unique synchro- 
nization codes are present in the descram- 
bled digital video signal, allowing the 
receiving deserializer to determine the be- 
ginning of certain digital words. and thus 
know how to divide the serial signal up 
into parallel digital words. 

A phase -locked loop (PLL) is used at the 
receiver to generate a local clock locked 
to the incoming data, and to operate the 
descrambling and deserializing circuitry. 
The PLL must be of good quality, because 
intervals of up to 39 bit -periods may oc- 
cur between transitions of the data signal, 
and the clock must remain locked during 
these outages. 

There is space available during the hor- 
izontal and vertical blanking intervals to 
allow transmission of other digital data. 
One proposed usage for some of this space 
is the transmission of digital audio chan- 
nels, somewhat like sound -in -sync in ana- 
log video systems. The audio is inserted 
before the scrambling process, and the sig- 

nal must be descrambled in order to lo- 

cate and use the digital audio. 

Coax cable considerations 
Most TV engineers are familiar with the 

high frequency losses that take place in 

NO ISI 

a coax cable. The losses in decibels per 
unit of cable length increase with the 
square root of the increase in frequency. 
Thus a cable with 3dB of loss at 10MHz 
will have 6dB of loss at 40MHz. 

There is a slight time delay difference 
between low- frequency and high- frequen- 
cy signals in coax cable. Combined with 
the frequency response losses, these phase 
shifts cause the well -known pulse round- 
ing, smear and high- frequency rolloffs that 
have plagued analog video on long coax 
cables. Similar distortions take place with 
a serial digital signal's waveform, but they 
are more severe because higher frequen- 
cies are used. 

When the effects of the distortion be- 
come longer in time than one bit -interval 
(3.7ns for 270Mbit /s), a given pulse be- 
comes affected by the preceding pulse or 
pulses. This is called intersymbol interfer- 
ence (1St). Figure 2 shows how intersym- 
bol interference can shift the zero-crossing 
time of pulses. When the interference ex- 
tends over more pulses, the distortion and 
resultant jitter becomes worse. As the ca- 
ble loss distortion increases, it becomes 
impossible to recover the digital data with- 
out correcting for the cable losses with 
proper equalization. 

Figures 3a, 3b and 3c show the round- 
ing and losses that take place in the ca- 
ble, as evidenced in the waveform of the 
recovered datastream. Figure 3a shows the 
output of a short cable, with all pulses of 
full amplitude and having good zero cross- 
ings. Some overshoot is on the leading 
edges, but this is not a problem. For the 
100m cable in Figure 3b, notice how sin- 
gle bit -interval pulses do not reach the fi- 

nal peak amplitude before they change 
directions. All pulses still cross through 
zero, but the width and timing of the 
pulses are distorted and will cause dis- 
placement of the edges at the output of 
a bit -slicer or comparator. The timing dis- 
placement will appear as jitter. Figure 3c 
shows the output of a 300m cable. Notice 

I BIT ISI 

90% EYE WIDTH 

N-1 BIT TIME-04.4-1 BIT TIME 14-1 BIT TIME _44_ BIT TIME -yid 

Figure 2. Comparison of bitstreams with and without intersymbol interference. 
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Figure 3a. Data pattern through a short cable. 
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Figure 3b. Data pattern through a 100m cable. 

Figure 3c. Data pattern through a 300m cable. 

the additional rounding of pulses and at- 
tenuation. Some of the single bit -interval 
pulses do not even cross zero, because 
longer pulses have preceded them. Data 
will be lost unless proper equalization is 
applied. With such equalization, data can 
be recovered completely. It is important 
that the equalization extend from the peri- 
od of the long pulse strings to that of sin- 
gle pulses. Proper equalization will elimi- 
nate ISI and minimize the jitter it causes. 

Improper cable equalization can make 
matters even worse, however, by increas- 
ing ISI. Cascading several such equalizers 
with cable and amplifier sections in series 
will cause an accumulation of jitter. But 

if the equalization is properly adjusted, the 
increase in jitter will be minimal. If a dis- 
tribution amplifier or other line receiver 
has a phase -locked system to recover data, 
it can tolerate larger errors in equalization, 
as long as the resulting jitter is within the 
capability of the system to lock up and 
properly sample the digital data. PLLs 
must be carefully designed, because they 
can be a source of jitter. This is especially 
the case if the loop bandwidth and damp- 
ing have not been properly set. The result- 
ing jitter will then accumulate as the PLLs 
are cascaded. 

Because the waveform of the serial dig- 
ital signal is predictable in shape, it is pos- 

T S CNSIM 

Using 
Adapters 

for a 
Quick Fix 

Lens adapters are simply the 
quickest and least expensive 
route to expanding lens capabil- 
ity. Try these popular types: 

Wide -angle adapters: They 
mount on the front of the lens 
and expand the field of view 
without changing the "F" num- 
ber (aperture) of the lens. The 
least expensive type is the fixed 
wide angle adapter, which gives 
you a wide shot at the expense of 
the ability to zoom. The fish eye 
adapter produces an extremely 
wide angle but creates some dis- 
tortion and also prohibits zoom- 
ing. The most complex type, the 
wide angle converter, is heavier 
and more expensive, but does 
not restrict zooming. 

Telephoto adapters: Add a 
telephoto adapter to the front of 
the lens and you can multiply 
focal length by 1.6 or more. It 
won't reduce light transmission, 
but will restrict zooming by 30 to 
40 percent. 

Close -up adapters: These 
attachment lenses are good for 
copy stand or other close -up 
work. However, their optical 
quality varies, so check the 
results before you buy. 

Range extenders: These at- 
tachments mount between the 
camera and lens. A 2X extender 
doubles focal length but reduces 
"F" number by half, which makes 
this accessory a poor choice in 
low light conditions. 

For a free copy of 
Fujinon's pocket guide 

"Tips on Optics ", 
call 1-800-553-6611. 
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TIPS ON... 

Cracking 
Chromatic 
Aberration 

Limiting longitudinal and 
lateral chromatic aberration 
is one of the major challenges 
for lens manufacturers. 

Lateral chromatic aber- 
ration occurs because the 
magnification of the image 
projected by the lens on the 
image plane varies with wave- 
length. This causes the image 
to focus on different points 
across the face of the focal 
plane. The result is an effect 
similar to camera registra- 
tion error. 

Longitudinal chromatic 
aberration produces tracking 
error and causes light at differ- 
ent wavelengths to focus at 
different distances from the 
back of the lens. The problem 
increases in severity with focal 
length, and is particularly 
troubling in long zoom lenses. 
The phenomenon results in 
the blurring of red and blue. 

Lateral chromatic aberra- 
tion must be corrected over 
the entire operational range 
of the lens, and not just at a 
single point. Longitudinal 
chromatic aberration is 
corrected optically at two 
wavelengths and a residual 
frequency between them. 
Manufacturers use materials 
such as calcium fluorite as 
well as glass that has a high 
index of refraction to reduce 
both types of aberration. 

For a free copy of 
Fujinon's pocket guide 

"Tips on Optics ", 
call 1-800-553-6611. 
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sible to automatically equalize for normal 
coax cable losses. For example, the sys- 

tem can be designed to adjust the equaliz- 
er for fast rise times with no overshoot, 
or it can be designed to achieve a given 
ratio of high- frequency component ampli- 
tude to low- frequency component ampli- 
tude. Other schemes for automatically ad- 
justing the equalization are also possible. 

Video system structure 
Analog systems gradually degrade in 

quality with increased complexity and dis- 
tances because the transmission signal is 

the image signal. Once the analog signal 
has been created, each device that follows 
will at best only minimally degrade the 
signal. As the length and complexity of 
the video signal path increases, the quali- 
ty of the video decreases further. Even dig- 
ital devices inserted into the analog sys- 
tem will cause distortions due to the 
repeated analog -to- digital and digital -to- 
analog conversions. 

With digital systems, the image signal 
and the digital transmission signal are sep- 
arate, in the sense that the image is un- 
disturbed as long as the digital signal can 
be recovered. Fully digital systems will 
produce no noticeable degradation until 
they reach the "breaking point;' where 
performance rapidly degrades as distur- 
bances increase. Each time the signal is 
serialized in such a system, the digital sig- 
nal is newly generated, minimizing the 
chance of ever reaching a failure con- 
dition. 

Some users have proposed systems with 
up to 10 distribution amplifiers or switch - 
ers between a source of serial digital vid- 
eo (such as a graphics generator) and its 
ultimate destination (such as a digital 
VTR). Care must be exercised in the de- 
sign of serial digital video systems to en- 
sure that ISI and jitter don't increase to a 

level that is unacceptable as the number 
of devices in the path increases. If the des- 

tination device can properly receive the 
signal, no distortion to the video image 
will occur in transmission, even in such 
complex routings. But if ISI and jitter ac- 
cumulate to the point that errors occur in 

receiving the signal, the video signal will 
be significantly impaired, or even com- 
pletely ruined. 

Consistency in the 
face of change 

Video and audio signals are the final 
product of the TV facility. The details of 
the signal formats are important for gener- 
ating, transporting, and using the signals, 
but they aren't the only factor affecting the 
facility design. Unless there are significant 
changes to the operational structure of the 
TV facility, the support infrastructure of 
control systems will remain much as it is 

now. 
VTRs must still be started and stopped, 

editing systems will still be used, distribu- 
tion switchers will be controlled, presen- 
tation automation systems will operate 
VTRs, telecines, audiotape players and 
presentation mixers. These functions are 
essentially independent of the audio and 
video signal formats, but are a direct func- 
tion of the human operational interface 
and overall system structure. 

Digital signal storage and transmission 
allows multiple generations of storage and 
many stages of switching and transmission 
without causing any degradation of the 
original image. Serial digital transmission 
has many advantages over parallel digi- 
tal transmission, including the use of vid- 
eo coax cables rather than the more ex- 
pensive multiconductor cable and connec- 
tors. Serial transmission also works over 
longer distances than the parallel inter- 
face. New advances in technology are 
making serial transmission reliable, cost 
effective and readily available. Serial dig- 
ital video transmission will replace paral- 
lel transmission in virtually all appli- 
cations. 

At the rates needed for HDTV, serial 
transmission is more difficult, but it will 
become available in a few years. Image 
bandwidth compression techniques may 
eliminate the need for higher bandwidth 
in digital HDTV signals. 

Serial digital video distribution is the sys- 

tem of the future for TV facilities. 
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There's only one sure way 
to see the future of optics: look 

into Fujinon's New 
A14X8.5EVM hand -held lens 
Five -position servo grip 
tilts 3 to 17 degrees 
for comfort 

Zoom speed is user - 
selectable from 

1 to 7 sec. 

Lowest chromatic 
aberration and the 
shortest MOD (0.65m) of 
any standard hand -held lens 

Focus from MOD 
to infinity without 

repositioning your grip 

Cushioned non -slip 
finger grip ensures 

positive contact and 
reduces wrist strain 

Compatible with all current 
Fujinon lens accessories 

Quite simply, you won't find a more advanced, 
ergonomically designed hand -held lens than the 
new A14X8.5EVM from Fujinon. Drawing on the 
same technology and expertise that Fujinon puts 
into its HDTV lenses, the A14X8.5EVM delivers 
unprecedented performance and functionality in a 
lightweight package. 
For your personal look into the future of optics 

and a chance to win super prizes at NAB, 
call 1- 800 -724 -2263. 

FUJINO 

FUJINON INC. 10 High Point Dr, Wayne, NJ 07470 -7434 (201) 633 -5600 
Southern 2031 Midway, Ste. 114. Carrollton, TX 75006 -4916 (214) 385 -8902 
Midwestern 3 N. 125 Springvale, West Chicago. IL 60185 -1560 (706) 231 -7888 
Western 129 E. Savarona Way, Carson, CA 90746-1406 (310) 532 -2861 
FUJI PHOTO OPTICAL CO., LTD. 324, Uetake -Machi 1- Chome, Omiya City, 
Saitarna Prat. 330, Japan Cable: Fuiiopto Om ya TELEX: 122885,122887 
Phone: 0486 (63) 0111 
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Digital audio data 
compression 
Here's a technology that will define the future of 
broadcast audio. 

By Stephen Smyth 

The Bottom Line 

Bit -rate reduction (or data 
compression) for digital audio 
is essential when the 
application involves 
transmission of any kind. 
Whether wireless or wired, 
digital audio signals occupy 
far more bandwidth than 
equivalent analog 
transmissions. Therefore, 
systems that can reduce 
spectrum requirements 
without impairing quality are 
valuable indeed. They make 
digital transmission practical 
and economical. Several 
systems are now available 
that allow high- quality digital 
audio to be transmitted in 
less than a quarter of the 
bandwidth previously 
required. r 

Smyth is managing and technical director of Audio Process- 
ing Technology Ltd.. Belfast. Northern Ireland. 
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With the wide -scale acceptance of corn- 
pact discs (CD), the benefits of digital high - 
fidelity audio have been dramatically 
brought to the attention of consumers and 
professionals. The clarity and robustness 
of the CD medium has been unmatched 
by any other previous domestic replay 
technology. And in recent years, the de- 
mand for high -quality sound has filtered 
through to many other areas of the enter- 
tainment industry. 

Responding to this growing demand for 
improved sound quality, many audio com- 
panies and broadcasting authorities have 
stated their intention to develop digital au- 
dio media, promising a wide range of fu- 
ture digital services. Digital audio is cur- 
rently being broadcast in a limited fashion 
as a companion to a variety of TV and ra- 
dio programming. During the next dec- 
ade, digital radio services via satellite and 
terrestrial transmission will become a real- 
ity, while HDTV and ATV systems will in- 
corporate digital multichannel capabilities. 
Over the past 20 years, worldwide tele- 
communications have also been moving 
steadily toward an all- digital network, 
promising a host of new audio services in 
the future. 

Digital bandwidth requirements 
Although digital audio recording and 

transmission offers many sonic and oper- 
ational advantages over its analog coun- 
terpart - immunity to noise, enhanced 
audio bandwidth and multiple generations 
without signal degradation - it is clear 
that a digital audio signal occupies an ex- 
tremely wide transmission bandwidth. For 
example, the digital transfer rate from 
compact disc is more than 1.4Mbits /s 
(44,100 x 16 x 2 = 1,411,200, i.e., sam- 
pling rate x bits -per- sample x two chan- 
nels for stereo). This output represents a 

bandwidth of approximately 1.5MHz - 
more than 60 times that of the original 
analog signal. For storage media, this has 
not been a limiting factor in the develop- 

ment of workstations and on -air replay 
systems, but it can be a fundamental prob- 
lem in transmission applications. 

For digital audio to enjoy widespread 
use throughout the broadcast industry, 
bandwidth of the digitized signal must be 
reduced. A variety of innovative systems 
that significantly reduce the bandwidth of 
CD- quality digital audio is now available. 
For a number of reasons, the transmission 
of higher -quality audio will be the most 
demanding and persistent application of 
such data -reduction techniques. Broad- 
casting's spectral space is finite and is be- 
ing squeezed constantly; broadcasting also 
demands real time transmission. 

Several techniques are now available 
that reduce the data rate of standard 16- 

bit PCM audio signals so they can be car- 
ried over 64 -, 96-, 128- or 256kbit /s lines 
(depending on the sampling frequency 
and bit -rate reduction ratio). This allows 
their transmission over ISDN, fractional T-1 

channels and Switched -56 links. Common 
compression ratios vary between 4:1 to as 

high as 12:1. 

The precise term for this process is Nit- 

rate reduction, but the title data compres- 
sion already has come into widespread use 

for such devices. In traditional data 
processing circles, this is a misnomer. By 
its strictest definition, compression in the 
digital context implies a complementary 
expansion and exact bit -for -bit reconstruc- 
tion of the original data at some later point 
prior to final output (a so- called "lossless" 
approach). On the other hand, most digi- 
tal audio bit -rate reduction systems do not 
return the digital signal to an identical 
datastream ("lossy" techniques). Neverthe- 
less, the recent convention is followed in 
this discussion, and the term data com- 
pression will be applied generally to in- 
clude bit -rate reduction systems as well. 

Lossless or lossy techniques? 
One common application of data com- 

pression that serves to illustrate the differ- 
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Sachtler OB Support is smooth in 
the toughest competition. 
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The fast paced action of sporting L.. 
make for exciting broadcast programming. 
The Sachtler OB camera support systems 
help keep the camera operators cool when 
the action is hot Why? Because only 
Sachtler OB support offers these benefits. 

The patented friction -free fluid damping 
for smooth camera movement with the 
Video 30 II and Video 80 lI fluid heads 
combined with: 
The OB 2 Tripod and Dolly for a firm 
stand to give smooth pans even with 
a 55x lens. 
The OB 1 Tripod and XL Dolly, which set 

new standards in light weight and stability 
The XL 2 Tripod and XL Dolly are as flex- 
ible in height adjustment as the OB 2. 

enabling the camera operator to get 
extremely low and high point of view shots. 
The OB center column fits all Sachtler 
tripods. And the Ouickfix adapter 
centers and connects the head and 
tripod in seconds 

Throughout the world. more professional 
cameras use Sachtler camera support 
Call or write today for more information and 
the location of your nearest Sachtler dealer 
for a hands -on demonstration 
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Sachtler OB Support - is all your camera 
needs. 

sachtler 
corporation of america 

North h M in 55 o t Main S treet 
Freeport. N.Y 11520 
Phone (516) 867 -4900 
Telex 140 107 sac frpt 
Fax: (516) 623 -6844 

California office. 
3316 West Victory Blvd 
Burbank, CA 91505 
Phone (818) 845 -4446 
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ence between lossless and lossy compres- 
sion is the fax machine. 

To produce reasonable compression, 
lossless systems, such as those used in a 

fax machine, require a variable bandwidth 
to operate and some statistical knowledge 
of the incoming data. This technique is ob- 
vious while watching the speed of a fax 
transmission. A complicated document re- 
quires much more time to transmit than 
a blank page. Document speed changes 
as the scanning element moves from a 
blank area to dense text - it adjusts the 
bandwidth of the scanner input to main- 
tain a fixed output bandwidth of 9,600 
baud (bit /s) into the telephone line. 

Real time audio transmission, on the 
other hand, requires a fixed input band- 
width and fixed output bandwidth. As a 

result, a lossy compression system must 
be used, which inevitably corrupts the dig- 
ital audio data. Therefore, for lossy audio 
compression systems, the primary aim is 
to ensure that any corruption of the origi- 
nal data is inaudible. 

Redundancy or irrelevancy? 
The majority of digital audio systems 

use linear pulse code modulation (PCM) 
techniques to digitize an analog audio sig- 
nal. High -quality systems, such as the CD 
format's 16-bit linear PCM, result in data 
rates that greatly exceed the information 

Lossy audio 
compressors attempt 

to eliminate any signal 
component that 

cannot be heard by 
the human ear. 

rate of the original input. For this reason, 
digital PCM data is highly redundant and 
generally extravagant in terms of 
bandwidth. 

Redundancies in PCM data can be iden- 
tified in two important areas: 1) objective 
redundancies (hereafter referred to as 
redundancy), which are measurable and 
quantify certain numerically predictable 
characteristics of audio signals, such as 
waveform periodicity; and 2) subjective 
redundancies (hereafter referred to as ir- 
relevancy), which result from the psychoa- 
coustic phenomena of human hearing. 
(Elimination of redundancy is also referred 
to as statistical compression, while ir- 
relevancy removal is often called percep- 
tual coding.) 

Figure 1 illustrates these principles in 
graph form. The top curve in each of these 
music samples shows the amplitude /time 

response, while the lower is the ampli- 
tude /frequency trace of a short 32mS sam- 
ple. Note that the upper waveforms are 
highly periodic and repetitive, and that the 
spectra are weighted predominantly to- 
ward the low frequencies below 4kHz. Us- 
ing these two fundamental properties, 
schemes can be devised that examine the 
audio waveform either in the time domain 
(the familiar amplitude /time response) or 
within the frequency domain, by perform- 
ing a Fourier transform on the relevant 
waveform. 

Removing objective redundancies 
All digital compression techniques, both 

lossless and lossy, aim to remove objec- 
tive redundancy to some extent prior to 
transmission or storage. The fidelity of an 
audio signal will not be affected by this 
lossless process, because the redundancies 
will be added back into the core signal 
during playback, providing perfect recon- 
struction. However, only modest amounts 
of data rate reduction can be achieved 
with this approach. 

Therefore, to supplement the compres- 
sion obtained through objective redundan- 
cy, lossy audio compressors also attempt 
to exploit subjective irrelevancy in digital 
data. In other words, they eliminate any 
signal component that cannot be heard by 
the human ear. Elimination of certain fre- 

64 CHANNELS. 
CABLE READY. 

Sometimes it seems like you can't get there from here. You've got a thousand great ideas, 
and just about as many plugs in your hand. What you don't have is enough input channels. 

Well, allow us to give you some input about a new way to solve your 
dilemma. It's aTascam M3500 in -line mixing console. Choose either the 24 or 
32 -track mixer and by simply flipping a switch, you can double it to 48 or 
64 mix positions. 

And, with a suggested retail price of $7,499 for 24 inputs or 
$8,499 for 32, it won't take up a lot of your budget, either. 

If you're planning to build a 24 -track development 
studio, here's another advantage: The M3500 is the 
perfect match for the MSR -24, Tascam's one - 
inch 24 -track recorder. Together, they 
make the most cost effective studio 
available. 

It just may be that you 
don't need a huge console to 
enlarge your capabilities. The M3500 
offers you a new, more effective approach 
to traditional mixing that is both compact and low 
cost. And when you need more inputs, all you'll have to do 
is switch channels. From 24 to 48 Or from 32 to 64. 
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TASCAM® 
c 1990 TEAC Aneca, inc, 1133 Telegraph Road, Mornebelb, CA 90640,213/726-0303. 
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Figure I. Objective and subjective redundancies in PCM data. The waveforms shown here, (a) 
classical guitar and (b) trombone, represent the amplitude /time response (top), and the ampli- 
tude /frequency trace of a short 32mS sample (bottom). The time domain waveforms are highly 
periodic and repetitive, and the spectra are weighted predominantly toward the low- frequency 
region. 

quencies does imply an irrecoverable loss 
of information, but the lossy algorithm as- 
sumes that the information wasn't needed 
in the first place. The removal of irrelevan- 
cy is probably the single most contentious 
issue for audio coders: Its operation is en- 
tirely subjective, yet it represents the pri- 

mary method of compressing audio data. 
An "ideal" digital audio data- compres- 

sion system would first remove all objec- 
tive redundancy (because this process is 
essentially free and incurs no information 
loss), and then remove all subjective ir- 
relevancy from the remaining audio sig- 

nal, which does incur information loss. 
"Critically perceived" signals, such as pure 
tones, are often highly redundant but have 
little subjective irrelevancy. These would 
be easily compressed through lossless, 
statistical means, with little or no informa- 
tion lost. Conversely, "non- critical" or 
noisy signals, such as wideband and com- 
plex waveforms, have little or no redun- 
dancy, but are perceptually highly irrele- 
vant. These would also be easily com- 
pressed through perceptual coding, but at 
the loss of irrelevant information. Because 
most audio signals encountered in broad- 
casting (music, speech and so forth) lean 
toward the latter model, lossy algorithms 
predominate in typical audio data - 
compression applications. 

Redundancy in 
time /frequency domain 

Techniques to calculate and exploit 
redundancy can work in either the time 
domain (for example, by differential cod- 
ing) or in the frequency domain by adap- 
tive bit allocation. 

Mathematically, these techniques are 
the same. For a signal -to -noise ratio simi- 
lar to 16-bit linear PCM, fewer than 16 bits 
can be used on average, but at the cost 
of a reduced range of optimized signals. 

Continued on page 58 
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In 1985, MII proved that a small format 
videotape system could offer you quality compar- 
able to one -inch, Type C. Its detractors first said, 
"It can't be done." But then they said, "Me, too:' 

In 1989, MII demonstrated that full NTSC 
bandwidth ought to be available to users of 3/4- 
inch videotape systems. The nay sayers said, 
"No way." And then they 
said, "Me, too" 

In 1990, MII deli- 
vered full NTSC band- 
width VTRs priced more 
like 3/4 -inch systems. 
True to form, the com- 
petition said, "No!" And 
now they are saying, 
"Me, too" Imitation may be 
the sincerest form of flattery, 
but it can't take the place of 
true innovation. 

Even on the lowest cost MII machines, 
Panasonic kept professional features such as two 
linear audio tracks and two FM tracks for superior 
dynamic range; amorphous heads; information 
panel for machine status and diagnostics; full - 
featured editing, such as auto -tag, split audio 
and full RS -422A control (which will even drive 

the "Me, too's "); plus a full- featured auto -tracking 
player for still and slow motion editing. 

All MII VTRs are built on die -cast aluminum 
chassis; all tape transport guideposts resist abra- 
sion by using ball bearings and ceramic flanges. 
All MII tape drive motors are direct drive, and you 
don't have to move them to accommodate 

different size cassettes. 
MII never traded 

off your quality: one 
tape formulation, one 
format. All Panasonic 
MII machines are 
designed specifically 
for metal particle tape, 

so frequency response 
and signal -to -noise are 

maximized, not compromised. 
It's quite simple. While the others 

have been spinning their wheels developing one 
new system after another, Panasonic has contin- 
ually refined its half -inch technology. While the 
others have been making light of MI l's virtues, 
they have been busy copying MI l's performance 
and value. Isn't it time to find out why you, too, 
should join the growing body of video profes- 
sionals saying, "Panasonic MII is forme, too. - 

Me 4(( c En I Reco, VTR 
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RCn e Rc:rroeIro he 520lbratie 
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For more Information call: 1 -800 -524 -0864 
Panasonic Communications 8 Systems Company 
Division of Matsushea Electric Corporation of America 
One Panasonic Way. Secaucus NJ 07094 

Official Video Equipment Sponsor 1992 Olympic Games 

Panasonic 
36 USC 380 
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Continued from page 55 
The trick in the design of any compres- 

sion system lies in trying to match the 
range of optimal signals with those criti- 
cally perceived by the human ear. In an 
ideal system, it is only these signals that 
need to be coded at a high resolution, 
while noisy non -critical signals can be cod- 
ed poorly, if at all. 

All real time audio 
coders represent a 

compromise between 
often mutually 

exclusive parameters. 

In practical coder design, redundancy 
is exploited in the frequency domain by 
matching the coding resolution to the 
energy of the signal at each frequency - 
high energy frequencies are allocated 
more quantization bits than low energy 
frequencies. The ability to extract such 
redundancies is dependent on being able 
to resolve them; this process is influenced 
by the size of the transform window. Up 
to a certain limit, larger windows provide 
a better frequency resolution and allow 
more redundancy to be removed. The 
penalty is an increase in the coding delay 
and a decrease in temporal resolution. 

In the time domain, redundancy is re- 
moved by subtracting a predicted signal 
from the input signal, leaving a residual 
error signal that is hopefully smaller in 
amplitude than the original input signal. 
It is only this error signal that is then cod- 
ed for transmission (differential PCM 
[DPCMj or delta -modulation). A simple 
predictor circuit just uses the last sample 
as the prediction for the next sample. 
Complex predictors analyze previous sam- 
ples (backward prediction) or future sam- 
ples (forward prediction) to generate more 
accurate predictions. Backward linear 
prediction does not cause any coding de- 
lay, but it cannot track fast -moving high 
frequencies. Forward prediction needs to 
delay the signal, but it is more accurate 
and can exploit more redundancy. 

In order to strike a compromise between 
coding delay, the amount of redundancy 
removed and computational complexity, 
it is feasible to design a hybrid system that 
functions in the time and frequency 
domains. 

Irrelevancy 
Irrelevant parts of an audio signal are 

those deemed inaudible to the human ear, 
because they are masked by higher -level 
signals at generally lower frequencies. Un- 
like objective redundancy, irrelevancy is 
not a property of the signal itself, but a 
psychoacoustic function of the human ear. 
Irrelevancy is determined by characteriz- 
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ing and modeling human hearing, then 
applying this model, or an approximation 
of it, to the audio signal. 

The final result is a frequency- depend- 
ent noise -masking threshold, which pro- 
vides an indication of the level of noise 
at any frequency that may be injected into 
the original signal without audible effect. 
Any part of the original signal that falls 
below this masking threshold may be 
removed. 

Figure 2 shows the noise -masking 
threshold for a trombone signal. Signals 
below this threshold are masked by high - 
level, predominantly low- frequency sig- 
nals, and can effectively be removed with- 
out subjective effect. In addition, those 
parts that remain can be coded to the level 
of noise indicated by the threshold at that 
frequency. 

Thus, the noise -masking threshold 
serves to remove irrelevant spectral parts 
of the signal and to reduce the required 
level of coding accuracy for the remainder. 
Irrelevancy can only be determined within 
the frequency domain, and requires good 
frequency resolution. These restrictions 
imply a large transform window size, and 
therefore a reasonably large coding delay. 

Frequency -domain coders work entire- 
ly in the frequency domain. They attempt 
to exploit irrelevancy by adapting the in- 
stantaneous coding resolution to match 
the audio signal's quantization noise 
threshold, as determined by psychoacous- 
tic analysis of the current window's spec- 
trum. (See Figure 2.) Hence, it is the noise - 
masking threshold that determines the bit 
allocation for normal audio material. Be- 
cause audio signals are transformed into 
the frequency domain by these processors, 
they are commonly referred to as trans- 
form coders. 

Time domain coders work primarily in 
the time domain, and do not normally use 

ENERGY (dB) 1 

90 

irrelevancy, because it requires an ac- 
curate spectral analysis of an input signal. 
To offset this problem, time domain tech- 
niques, such as adaptive differential cod- 
ing (ADPCM), do implicitly model the 
hearing process, with the result that a de- 
gree of irrelevancy can be exploited with- 
out a direct frequency analysis. An exam- 
ple of an implicit assumption would be 
that the ear is not that sensitive to loss of 
information at the onset of waveform tran- 
sients. Differential coding techniques ex- 
hibit similar characteristics (i.e., they lose 
more information during transients than 
while coding static signals). As a result, 
such techniques are well matched to this 
characteristic of human auditory sensi- 
tivity. 

Hybrid time /frequency domain coders 
attempt to achieve the best of both worlds 
by working in a small number of essen- 
tially time domain subbands, but perform- 
ing spectral analysis in parallel in order 
to determine and remove irrelevancy. This 
function can be achieved by using a 
straightforward bit -allocation procedure 
(subband APCM), or by using differential 
encoding (subband ADPCM). 

Table 1 lists the primary technical 
parameters of several transform, subband 
APCM and subband ADPCM digital audio 
data -compression systems currently being 
offered or proposed by various companies 
and standards organizations. 

An additional function implemented at 
lower bit rates by some systems is the use 
of "joint stereo" coding. This exploits the 
significant redundancy between audio 
channels found in a typical stereo program 
(i.e., center channel information common 
to both channels), further reducing bit rate 
by coding this data only once. The result 
(typically at 128kbit /s for a stereo pair) is 
often subjectively superior to compression 
at the same overall data rate produced by 

FREQUENCY (kHz) 

2 3 4 5 6 7 8 12 15 

o 

1 

I I 1 I I I I I I 11111 

Figure 2. Noise -masking threshold generated by a trombone signal. Stepped lines indicate mask- 
ing threshold in each of the "critical bands" of human hearing. Signals below this threshold are 
masked by those above it, and can effectively be ignored without subjective effect. 
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CODING 
SYSTEM 

PRINCIPLE OF 
OPERATION 

NO. OF 
BANDS 

BLOCK 
SIZE 

BIT 
RATES 

PROCESSING 
DELAY 

FREQUENCY 
RESPONSE 

APT 
apt -X100 

Subband ADPCM 4 192 2.5ms 24kHz 

176 2.7ms 22kHz 

128 3.8ms 16kHz 

ASPEC ATC 
wl 500% overlap 

1,024 
or 

128 80ms 20kHz at all rates 

2561 96 145ms 

64 167ms 

CCITT2 Subband ADPCM 2 64 1.4ms 7kHz 

Dolby 
AC -2 

ATC 
w/ 50% overlap 

256 128 45ms 20kHz at all rates 

64 192 8ms 

ISO /MPEG Subband APCM Var. 192 12ms 20kHz 

Layer 13 

ISO /MPEG Hybrid transform Var. Var. 128 40ms 20kHz at all rates 

Layer II & subband APCM 
96 60ms 

64 80ms 

ISO /MPEG Transform 32 128 80ms or more 20kHz at all rates 
Layer III for all rates 

64 

MUSICAM Subband APCM 32 128 19.84ms4 20kHz at all rates 

96 18.70ms4 

64 18.51ms4 

Sci- Atlanta ATC 1,024 128 50ms at all 20kHz at all rates 

SEDAT w/ 50% overlap rates 

64 

54 

1. ASPEC varies "window" size between normal (1,024) and short (256), depending on nature of audio. Short window is used on 

transient material to avoid pre -echo artifacts of transform coding. 
2. CCITT G.722 is a widely used system for high -quality voice transmission via telco data lines. 
3. ISO /MPEG layers I, II and Ill are proposed standards for contribution, distribution and broadcast applications. respectively. They 

are hardware independent, and are as yet unimplemented. 
4. These times are for decode only. Encoder delay is variable. 

Table L Primary technical parameters of several professional digital audio data- compression systems. Block size cites number of samples per 
block for transform coders. Bit rates are quoted in kilobit per second, per audio channel (double these numbers for stereo). Delay times are approx- 
imate values encountered in a typical hardware implementation. (Alt^ = adaptive transform coding: ADPCtf = adaptive differential pulse code 

modulation: APCM = adaptive pulse code modulation.) 

'wo separate left and right channel cod - 
ngs (twin 64kbit /s mono processors). 

Assessment of audio coders 
All real time audio coders represent a 

compromise between often mutually ex- 
clusive parameters. Audio quality is the 
most important factor (see "Evaluating 
Data -Compression Artifacts;' July 1991). 
However, other operational parameters, 
such as coding delay and computational 
complexity, may mitigate against the use 
of certain classes of coders. The list of 
secondary factors that can be used to as- 
sess coders includes error ruggedness, 
embedded auxiliary data, ease of frame 
synchronization, ease of editing of com- 
pressed data, the effects of post- compres- 
sion audio processing or digital signal 

processing (DSP), ruggedness in "tandem 
coding" applications (wherein a digital sig- 

nal makes multiple passes through data 
compression cycles), and the cost of hard- 
ware implementation. 

A ranking of these secondary factors is 

of little value here, because different ap- 
plications will place varying demands on 
coders. For example, although error 
ruggedness is of fundamental importance 
for transmission systems, it is of no prac- 
tical importance for hard disk storage. The 
following summarizes the key parameters 
of audio coder assessment. 

Subjective audio quality. The primary 
assessment of audio coders must remain 
with their audio quality. Tests in this do- 
main are performed by subjectively com- 

paring coded audio with original 16 -bit un- 
compressed audio. using human listeners. 
Ideally, such tests should prove that the 
audible difference between compressed 
and uncompressed audio is statistically in- 
significant. 

ISO /MPEG has conducted two rounds of 
tests, primarily involving two coders - 
ASPEC and MUSICAM. Neither proved 
adequate for broadcast use in the first 
round, although ASPEC was considered 
audibly superior. In the second round, a 

hybrid "layered" algorithm combining fea- 

tures of both coders was able to partially 
meet ISO's broadcasting requirements. 
The requirements have also been modi- 
fied by dropping the criteria for error pro- 
tection in source coders. 

Nevertheless, there remains little pub- 
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lished data subjectively comparing audio 
compression algorithms. Many critical, in- 
dependent tests have been conducted, but 
these are generally for proprietary pur- 
poses, and results are not readily availa- 
ble. Open, subjective testing of a wide 
range of coders and more of their 
parameters, is sorely needed. The best 
hope for this at present rests with CCIR 
Task Group 10/2, which is currently con- 
ducting tests toward developing standards 
in low bit -rate audio coding for broadcast. 

Coding delay. This parameter defines 
the delay that a compression scheme in- 
troduces into a real time audio signal dur- 
ing coding. For many 2 -way transmission 
applications, such as audio conferencing 
and off -air monitoring during live broad- 
casts, coding delay causes problems. For 
other direct broadcast services, the pres- 
ence or absence of delay is irrelevant. 

Error ruggedness. In normal transmis- 
sion applications, audio coders have to be 
robust against digital errors that inevita- 
bly occur in the network. Any corruption 
of the compressed data should be inaudi- 
ble. If any degradation is audible, it should 
be graceful. Random bit errors and burst 
errors must be considered. 

No single audio data - 
compression system 
can optimally cover 
all of the possible 
applications today. 

Tandem coding, post -processing and 
editing. The quality of compressed digital 
audio degrades after each coding pass 
even in the digital domain. Key questions 
are, at what point does the degradation 
become audible, and to what extent is the 
ability to process the audio restricted by 
its compressed nature? Also, to what time 
resolution can the compressed audio be 
edited? 

Auxiliary data transmission. Coders 
should provide the ability to pass auxiliary 
data embedded within the compressed 
datastream. This allows control and oth- 
er information to be transmitted within 
the bandwidth, albeit with a slight drop 
in audio quality. 

Conclusion 
No single audio data -compression sys- 

tem can optimally cover all of the possi- 
ble applications today. Algorithms now on 
the market prioritize their performance in 
various areas, in order to tailor them for 
more specific uses. Therefore, it is crucial 
that broadcasters become conversant with 
the pertinent parameters, and become bet- 
ter equipped to judge such systems in the 
context of broadcast applications. It is an 
area in which the use of data compression 
will become increasingly widespread. 

Editor's note: For additional details on the current state 
of digital audio bit -rate reduction, see Proceedings of the 
10th International AES Conference. "Images of Audio:' Ses- 
sion B. 

THE PROVEN, MORE EFFICIENT WAY 

TO MANAGE YOUR VIDEO ARCHIVES. 
NSï s PC Based Video Tape Library System. 

Catalogs & tracks tape location 

Bar code scanning interface 

Time code logging 

Search by keyword, wildcard and cross 
reference 
Free -form text storage 

Produces tape stock description labels 

Data customized to your specifications 

Single -user and multi -user versions available 

For more information and free self -running demo disk, call or fax: 

1.5 Nesbit Systems Inc. Phone: 609-799-5071 Fax: 609-799-9540 
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o SUPERCOMM. 
Cy. ICC 

St l'ERC,01I11 and ICC. Together 
again - and men more euiting and 
inforncatiw than before! 

\\ith St l'I\IU and IEEE Com- 
munications Socict's International 
Conference on Communications. you'll 
get a hands -on %iew of the most 
advanced telecommunications tech - 
nolog of today ... and learn how the 
world will communicate tomorrow. 
'Fhe largest world -class exhibition of 
the year and two premier conferences 
in one place at the same time! 

Meet the industry's most respected 
professionals as you choose from 43 
free St PERCOMM seminars and over 
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sessions. Hear what's in. what's out, 
and what's yet to come on technical. 

Gateways to 
knowledge 
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and policy issues as you increase your 
knowledge and enhance your career. 
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exhibits. Thousands of new products. 
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from HO countries. THE telecommuni- 
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Private Network Administrators 
Focus on applications and architectures 
for ultra high -speed digital networking. 
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Call (3121782 -8597 
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oosln a broadcast 
lens 
Knowing what to look for will see you through. 

By Bob Manis 

The Bottom Line 

Buying a camera involves 
more than just the camera, it 
also involves the selection of 
a lens. With many of today's 
new, smaller cameras, it is 
possible to spend as much 
money on the lens as on the 
camera. Therefore, it just 
makes good sense to spend 
as much time and thought on 
selecting the camera lens as 
the camera itself. Knowing 
the full range of options 
available today may help you 
net a higher price and /or 
performance ratio. 
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As the adage says, "a chain is only as 
good as its weakest link:' The same holds 
true when purchasing cameras. Broadcast 
equipment buyers have been known to la- 
bor for months, even years, over the cam- 
era decision. Yet, when it comes to the 
selection of a lens, these same savvy peo- 
ple often give little time or consideration 
to the camera's lens. It's important to re- 
alize that regardless of the camera's capa- 
bility or performance, the final image 
quality also depends on the lens. 

In the broadcast lens industry there is 
healthy competition among the major 
players. The result is that today, lenses are 
available to accomplish almost every task, 
providing wonderful picture quality, often 
while helping the buyer remain within in- 
dividual budgetary restraints. 

The key to buying the right lens is hav- 
ing a clear -cut understanding of needs, ex- 
pectations, budgets and technology. It is 

reasonable to expect high quality and high 
performance, while remaining within the 
budget. However, these goals can be met 
only if enough time and thought are put 
into the purchasing decision. 

Start at the beginning 
Application. Application. Application. 

Understanding your application is fun- 
damental to lens selection. Many types of 
studio applications range from local 
newscasts to million dollar music videos. 
Example factors to consider include stu- 
dio size, camera locations and whether 
you'll be producing news /talk shows or 
soap operas. 

The requirements for field -production 
equipment also vary. A large mobile fa- 

cility that contracts for major sporting 
events will need different camera -lens 
combinations than a station doing ENG for 
the local news. 

Often, several outside influences need 

Manis is president and CEO of Manis 8 Company, an ad 
vertising and public relations agency in Boca Raton, FL. 

to be considered. A rental house will strive 
to buy equipment that its customers are 
familiar with and request. A mobile facil- 
ity will more likely be concerned with 
durability and proven reliability. Only af- 
ter you understand what your applications 
will be can you move on to lens specifi- 
cations. 

What's in a number? 
The first specification to check is the im- 

age size. As a rule, top -of- the -line CCD 
cameras have 2/3 -inch image size. Less - 
expensive cameras usually have a 1/2- 

inch image size. The newer 1/2 -inch for- 
mat requires a smaller chip, which reduces 
the camera cost. The pricing, performance 
and field of view of a lens are generally 
not affected by the image size. 

Once you know the image size, the 
zoom ratio needs to be considered. The 
zoom ratio is the ratio of the focal length, 
at the telephoto end of the zoom, to the 
focal length at the wide -angle end. This 
ratio describes how much the image size 
on the monitor can be changed. For ex- 
ample, if a lens has a zoom ratio of 14x, 
the image at the telephoto end will be 14 

times larger than the image at the wide - 
angle end. 

The laws of physics are always at work, 
so this advantage isn't gained without a 

trade off. The trade off is that the bigger 
the zoom ratio, the smaller the angle of 
view. The farther you can reach, the less 

you get to see. A wide -angle lens is suit- 
ed for indoor situations where it is not pos- 

sible to move far back from the subject. 
For studio production, a 16:1 or a 20:1 

lens is often best. If outdoor sporting 
events are the primary application, then 
a powerful telephoto zoom (greater than 
30:1) is the way to go. A local TV station 
using the equipment primarily for ENG, 
should consider a lens with less telepho- 
to capability and a larger angle of view, 
typically a 14:1 or 18:1. 

Another important parameter to con- 
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sider is F- ramping, sometimes called F- 

drop. When zooming with the iris wide 
open, the lens becomes slower. This 
means that less light reaches the back of 
the lens. The result is that the F- number 
gets higher and higher. This is the F -ramp. 
(See Figure 1.) 

It's important to 
realize that regardless 

of the camera's 
capability or 

performance, the final 
image quality also 

depends on the lens. 

F- ramping becomes important in terms 
of the actions of the auto-iris or of the vid- 
eo control operator. If the curve is too 
steep at frequently used iris settings, it is 
harder to compensate rapidly for changes 
in scene luminance. A slow ramp will pro- 
vide a less severe drop, which is easier for 
the auto iris or video control operator to 
cope with. 

I 

I 
I 
I 
1 Patented SONEX pattern 

Tremendous performance 

Easy to install 

Find out how SONEX can 
work for you. 

i /toys f a QiZ4 

SONEX! 
The standard in absorp- 
tion material. 

illbruck 
SONEX Acoustical Products Division 

3800 Washington Avenue North 
Minneapolis, MN 55412 
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RELATION BETWEEN FOCAL LENGTH AND MAXIMUM RELATIVE (F . RAMPING) 

BUI .T -IN RAN GE EXTiNDEa 1.5% 

BUIL'IN RA NGE E KTENDER 2% 
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Figure I. The chart illustrates the relation between focal length and maximum relative aperture 
-F- ramping for a modern lens. As the lens zooms in with the iris wide open, less light is passed 
through the lens. 

Understanding your 
application is 

fundamental to lens 
selection. 

With so many types of lenses available, 
it is easy to sink into a sea of numbers. 
Be careful. Comparing figures from a spec 
sheet could lead you to eliminate the best 
overall lens for your application. Experi- 
enced lens buyers know that looking only 
at the specifications does not accurately 
reflect all of the important aspects of a 

lens. 

re-optimize 
with 

LnZcR 
100% DSP Digital 

Clean, Clear, loud, and 

Suggested list Price $5,495. 

Gentner Broadcast Systems, 1825 Research Way. Salt Lake City, Utah. 84119 
Tel (801) 975 -7200. Fax (801) 977 -0087 
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New options 
The improvements in today's CCD cam- 

era technology provide more options for 
lens- camera combinations than ever be- 
fore. For instance, some facilities have 
found that attaching a studio lens to a 
high -quality portable camera allows them 

The zoom ratio 
describes how the 

image on the monitor 
can be changed. For 

example, if a lens has 
a zoom ratio of 14x, 

the image at the 
telephoto end will be 
14 times larger than 

the image at the wide - 
angle end. 

to achieve a higher -quality performance 
than their budget might otherwise have 
allowed. Additionally, because studio 
lenses are designed to be driven via semi - 
or full -servo controls from the back of the 

CONVENTIONAL FOCUSING SYSTEM INTERNAL FOCUSING SYSTEM 

FOCUSING GROUP 

i 
VARIATOR 

FIXED GROUP 

LJ 

FIXED GROUP 

\ 

1 
VARIATOR 

FOCUSING GROUP 

Figure 2. Comparison of conventional focus lens system (left) with an internal -focus system fright). 
In an internal focus lens, the focusing group mounts separately from the front element, and "floats" 
within the lens. The fixed group remains stationary during focusing. 

camera, not the front, like ENG lenses, in- 
terfacing is often easier. 

Another hybrid configuration that is be- 
coming commonplace is to mate high -end 
ENG lenses with economically priced CCD 
cameras. These reasonably priced camer- 
as are often capable of providing good im- 
ages. Adding a high -end lens enhances 
their performance level, yielding sharp, 
high -resolution picture quality. 

Such creative options, brought about by 

CCD advancements and new lens technol- 
ogy, opens the door for quality improve- 
ments while providing budgetary ad- 
vantages. 

New technology 
Another area to consider is the lens fo- 

cus system. Internal focus lenses have 
been designed to take advantage of the 
excellent properties of CCD cameras. In 
an internal focus lens, the focusing group 

Interested in ordering article 
reprints out of this or another 
issue ?* Reprints can be excellent 
learning tools for your technical 
staff and great marketing tools 
for your sales staff. Call or write 
Intertec Publishing Corp., P.O. Box 
12901, Overland Park, KS 66212; 
(913) 888 -4664. 
*Minimum order 500 copies. 
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is mounted separately from the front ele- 
ment. In essence, the focusing elements 
"float" within the lens. This design helps 
reduce distortion and allows for better 
control of aberration. The fixed group re- 
mains stationary during focusing, which 
improves response time and reduces 
smearing caused by raindrops or dust. Fig- 
ure 2 illustrates both types of focusing 
systems. 

Internal focus has another advantage. 
Because the front element is fixed, a sin- 
gle or double fully rotational matte box 
can be attached to the lens. This allows 
the use of specialty filters and further en- 
hances the versatility of these lenses. An- 
other advantage of internal focus lenses 
is that a square lens shade can be used. 
When the hood matches the image aspect 
ratio, ghosting and flaring are reduced. 

Accessories 
Understanding the advantages and uses 

of accessories is useful in obtaining max- 
imum lens performance. Following is a list 
of some common accessories you may 
want to consider. 

Specialty filters. They offer a wide range 
of optical illusions. Some common filters 
are polarization, star, neutral density 
and cross. 

With so many types of 
lenses available, it is 

easy to sink into a sea 
of numbers. Be careful - comparing figures 

on a sheet of paper 
can lead you to 

eliminate the best 
overall lens for your 

application. 

Wide converters. Shifts the focal length 
range to the wide -angle direction. 
Wide attachments. Widens the angle of 
view, but zooming cannot take place. 
Fisheye attachments. Distorts the image 
the way a fisheye lens does. 
Matte boxes. Attaches to the front of a 
lens to hold filters. 
Tele -side converters. Provides extra 
telephoto reach. 
Close -up lenses. Brings objects in closer 
with extreme clarity. 
2x extenders. Doubles the focal length. 
They are often built into zoom lenses. 

Test drive 
You wouldn't buy a new car without tak- 

ing it for a spin, right? A broadcast lens 
is also a major purchase and deserves the 
same consideration. Ask lens manufactur- 
ers to supply lenses for a shootout. Differ- 
ent applications and conditions demand 
lens specifications that enhance your 
unique situation. In addition to standard 
engineering tests, don't hesitate to put 
lenses to the test under real life conditions. 

Know your resource 
After all the testing, there is one other 

important consideration - the lens man- 
ufacturer. Find out about the company's 
history, its after -sales service, reliability of 
its lenses, and how well regarded the sales 
and support staff is. Talk with others in the 
industry. Ask questions, and then ask 
some more. 

Still photographers have known for 
years that the quality of the glass deter- 
mines the quality of the picture. When 
purchasing cameras, remember that the 
final image quality depends, to a large de- 
gree, on the quality of the lens. You can 
ensure that your pictures are as high qual- 
ity as possible by spending the time and 
effort needed to choose the right lens. 

THE FIBER FUTURE IS. . 

T H E 
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. . Introducing a revolutionary advance in audio technology that will change 
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The DIGITAL AUDIO SYSTEM DAS- 2000TH series from IAL is a fully integrated 
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transmission and routing with programmable SOFTPATCHTM memory control 
for both real time and pre -programmed changeovers. 
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freedom from RF and EM interference, cable weight reduction of 33 to 1, 

greatly improved sound quality, and is compatible with existing analog audio 
equipment at input and output stages. This compact, modular system features: 

15,000 ft. Fiber Transmission Distance with No Boosting 
Modular System in 19" Rack Mount 
Expandable to 64 Channels (8 ch. /exp. board) 
16 Return Lines, (optional -8 ch. /exp. board) 
A/D Converter - 16 BIT Delta Sigma (18 BIT upon customer request) 
D/A Converter - 18 BIT PCM 

98dB Dynamic Range 

Frequency Response 10Hz - 20KHz 
REMOTE CONTROL FEATURES... 
"SoftPatch'TM 64x64 Routing /Patching, Large LCD Backlite Display, 
40x8 char.. 6 Step Gain Control. 48V Phantom Powering 
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manufacturers to achieve high and linear 
MTF. 

It is the same for geometric distortion. 
Lens manufacturers must strive to main- 
tain a distortion level that optimizes cam- 
era performance. 

Ghosts and flares 
An experienced tube -camera ENG pho- 

tographer would never shoot a bright ob- 
ject, such as the sun's reflection, from a 

chrome car bumper. However, because 
CCDs are much more tolerant of bright 
light, camera operators routinely point 
CCD cameras at bright objects. 

When light enters a 
lens and reflects or is 
dispersed by the inside 
of the lens barrel or a 

lens element, it is 
called flare. 

When light enters a lens and is reflect- 
ed or dispersed by the inside of the lens 
barrel or a lens element, it may reach the 
image plane as an unrecognizable image 
called flare. 

20 

o 

CHROMATIC ABERRATION (N) 

R - CHANNEL 

G - CHANNEL 

-20 - 

20 

o 

WIDE 

B - CHANNEL 

R - CHANNEL 

TELE 

G - CHANNEL 

A 

B - CHANNEL 

Figure 1. Lateral chromatic aberration in a lens designed for a tube camera (A), and for a CCD 
camera (B). The graphs show that performance of the CCD lens is better throughout most of the 
zoom range. 

Ghosts occur when light of high lu- ed, but reaches the image plane in a rec- 
minance is similarly dispersed or reflect- ognizable shape. 
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TOGETHER, WE CAN 
Television is a complicated business, with plenty of 

room for potential headaches. So you need one thing to 

be rock solid. 

Your equipment. 

You need quality, power and versatility. You must 

have systems that are capable of growing with you and 

which will remain state -of- the -art through the years 

ahead. And you demand reliability. 

These benefits are what Quantel brought to the 

industry from the very beginning. And that's why 

people like you have helped establish the reputation 

that Quantel holds today. 

Together we have the world's largest installed base 

MOVE MOUNTAINS 
of still stores. Together we have made Paintbox the 

industry standard graphics system for more than a 

decade. Together we have revolutionized post - 

production with Harry. 

And the roster of innovative Quantel products 

continues to grow, from corporate right through high 

definition to film. 

So whether you want to animate Mount McKinley, 

call up Mount Rushmore as a floating graphic or simply 

shift it to Manhattan, think of Quantel 

first. 

Because you want to move moun- 

tains. Not climb them. QUANTEL 

OUANTEL INC, 85 OLD KINGS HIGHWAY NORTH, DARIEN, CT 06820 TEL: (203) 656 3100 FAX: (203) 656 3459 
MCI OUANTEL LTD, 225 EAST BEAVER CREEK ROAD, SUITE #300, RICHMOND HILL ONTARIO L4B 3P4 TEL: (416) 771 9727 FAX: (416) 771 9726 
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a longer record time was more or less in- 
herited. Hi8 systems offer 120 -minute op- 
eration with MP or ME media. The same 
size of housing is used for other lengths, 
including 20- and 60- minute units. 

S-VHS offers a standard record time of 
120 minutes from T -120 or ST-120 cassettes 
using cobalt- enhanced magnetite iron ox- 
ide. Shorter units of 30- and 60- minute 
lengths are packaged in the same hous- 
ing size. 

S-VHS has a companion format called 
S -VHS -C (compact). The VHS-C adaptation, 
with a cassette housing of nearly one - 
fourth the size of a standard cassette, origi- 
nally offered only 20- minute TC -20 units. 
To play these in a standard transport re- 
quired a special adapter. The latest gener- 
ation of S -VHS transports with an F/C 
(full /compact) designation permit either 
length of cassette to be used. Figure 2 il- 
lustrates the threaded tape path of the two 
cassette sizes. 

Tape speed 
A popular feature of consumer VHS is 

the multiple speed operation during rec- 
ord, with automatic playback speed selec- 
tion. A similar feature has been incorpo- 
rated into some professional S -VHS 
products. A 3x setting triples the length, 
but some loss of resolution may be expe- 
rienced. 

The 20- minute limitation of VHS -C was 
removed when a thinner tape was devel- 
oped with the introduction of a 30- minute 
cassette. The 3x feature results in a 90- 
minute running time. 

Headwraps 
Figure 3 illustrates the Hi8, S -VHS and 

S- VHS -C tape- to-head contact. Because of 
the smaller diameter of a VHS-C deck, an 
additional pair of heads is added to the 
drum in order to arrive at the same re- 
corded footprint. The second set of heads 
tends to create noise as they slap into the 
tape. This has prompted some VHS-C 
transports to be designed with a full -size 
head drum. 

DRUM GUIDE RAIL 

Audio tracks 
Various options for Hi8 and S -VHS in- 

corporate combinations of longitudinal au- 
dio (with fixed heads) and hi -fi audio 
tracks using FM techniques and frequen- 
cy multiplexing with the video. Some Hi8 
models offer digital PCM audio, which is 
gated into the signal stream at the begin- 
ning of the diagonal head pass. 

Dubbing new information onto the lon- 
gitudinal audio tracks does not present a 
problem. However, replacing the hi -fi au- 
dio does, because the FM audio is re- 
corded deeper than video along the diag- 
onal tracks. An attempt to dub new FM 
audio would destroy the video informa- 
tion. As a result, dubbing of FM audio is 
not available as a feature. 

Although some formats use an audio 
track to provide LTC time -code informa- 
tion, Hi8 and S -VHS use VITC code. Time - 
code data is relegated to a small portion 
of the video track between the PCM au- 
dio and video on Hi8. 

Stills 
When the camcorder uses digital signal 

processing, interesting features can be 
achieved. One possibility is the recording 
of still or "digital snap" images. Informa- 
tion for the still image is recorded in the 
area usually designated for PCM audio. 
During playback, one of three modes can 
be selected - typical moving images, still 
images or picture -in- picture. 

Noise reduction 
Noise reduction for video may be incor- 

porated into the recorder circuitry. Be- 
cause the frequency for the color informa- 
tion is at a lower frequency than video, 
the resolution is lower and may exhibit 
noise degradation. Some equipment in- 
cludes digital adaptive noise- reduction cir- 
cuitry. Enhanced comb filters with multi- 
ple delay lines produce effective chroma 
enhancement by detecting and sharpen- 
ing object edge transitions in the playback 
mode. 

FULL CASSETTE 

----- 
C CASSETTE 

Figure 2. The threaded tape path in the F/C S-VHS transport showing stand and S -VHS -C media. 
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T 
42mm 

T 
62mm 

_L 

41.3 m 

Figure 3. A comparison of Hi8, S-VHS and S- 
VHS-C tape wraps. The length of the video track 
and its angle across the tape are specific to each 
format and are related to the angle of tape-to- 
head contact. The head diameter and tape wrap 
difference between S-VHS and S- VHS -C requires 
additional heads to accommodate compatibility. 

HI8 

WRAP ANGLE 

221° 

180° 

S-VHS-C 270° 

Translation please 
Differences in luminance and chro- 

minance carrier frequencies make Hi8, S- 

VHS and U -matic signals mutually incom- 
patible without some means to translate 
between the formats. For the facility that 
already uses U -matic equipment, some 
transports include an integral U -matic 
translator with dedicated 688kHz color in- 
put /output access. A variety of external 
format translation products are now on 
the market for this purpose. 

Keeping track of video 
Servos in the transport are used to mon- 

itor signals and maintain automatic track- 
ing. Such a feature is not new. It is 
noteworthy that Hi8 systems use special 
tracking pilot signals at frequencies below 
the chroma information. S -VHS equipment 
uses the more established approach of a 
control track and constant seeking of max- 
imum RF output to maintain the optimum 
picture quality. 

By and large, all recorders will offer the 
typical attributes found in other recording 
formats. An LCD panel displays status in- 
formation on recording times, audio chan- 
nel use, battery conditions and so forth. 
LCD or analog meters show audio levels. 
Level controls for standard and high - 
quality audio may be provided for each 
channel. 

Camera attributes 
The camera portion of Hi8 and S -VHS 

camcorders, like the transports, general- 
ly have most of the features and functions 
that are expected on other cameras. How- 
ever, there are a few noteworthy items. 

Continued on page 78 
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With the jury about to read the verdict 
and seconds to on -air, 

who would you rather have witness the news? 
The crowded courtroom. The pushing. 

The shoving. You're focused on the defen- 
dant's face at the exact moment the jury fore- 
man rises to read the verdict. Good thing 
you're shooting with an Ikegami HL -55A, our 
highest quality, lightweight FIT chip camera. 

The versatile HL -55A, is designed to be 
used in conjunction with all popular on -board 
recorders. It delivers outstanding performance, 
value and features including a horizontal reso- 

lution of 700 TVL, a S/N ratio of 62dB, with 
virtually no FPN or vertical smear. 

Ikegami's exceptional line of ENG /EFP cam- 
eras, the HL- series, include the HL -V55, a one- 
piece Betacam SP Camera, the economical 
HL-53, the HL -55 and the HL-43, a companion 
to the HK -343 studio chip camera. 

For a demonstration of an Ikegami HL- 
series camera, suited to your specific require- 
ments, please contact your Regional Sales Office. 

Ikegami 
lee l'-'7,06,e4.14404144.4 e 

Ikegami Electronics(U.S.A.),Inc. 37 Brook Avenue Maywood, NJ 07607 
East Coast: (201) 368 -9171 west Coast: (213) 534 -0050 Southeast: (305) 735 -2203 

Southwest: (214) 869 -2363 Midwest: (708) 834 -9774 

_ so, l 
. 
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When you have a corporate theme ing image quality for graphics, special technicians and highly responsive sales 

line that proclaims excellence, and the effects, and show openings. Generation 

programming to back it up, you can't after generation. 

let up on any detail. To preserve its status as "Simply 

Which explains why HBO entrusts the Best;' HBO also uses D2 to record 

its daily demands to Sony': The leader all productions for their comedy channel 

in professional videotape. and Betacam videotape for taping and 

4 
HBO producers and engineers turn dubbing all remote productions . 

r to the proven high technology Such demands require a world -class 

0 of Sony Dl tape to ensure last- support team. And Sony delivers top 

representatives, along with in -depth 

research that keeps you on the leading 

edge of video production. 

It's the closest thing to a guarantee 

you'll find in broadcasting. So if you 

like the view from the top of the moun- 

tain, there's simply one path to pursue. 

Sony. The leader video leacers follow. 

SONY 
PROFESSIONAL TAPE 

WHEN YOU'RE 
SIMPLY THE BEST 

YOU SIMPLY 
USE SONY TAPE. 
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FOR SALE 

Classified 
FOR SALE 

From the creator of SATA: 

NEW OCTOPUS 2408, 5th GENERATION 
Professional Broadcast Console 

1 tiffihIl111tttt\ agi, 
r 

\. 

Available in Different Configuration 

Phase meter (vectorscope) Sub group modules 
Optical & electrical input/output 

Distributed exclusively by 

EURO TECH, INC. 
For more 

information call 

201 -434 -5729 

TUBES 4CX3000A, 833A, 4.100M, 4CX10000D, and more. COPPER - For Construction. Strap, screen. #10 wire. 

We carry large inventory. all major brands (EIMAC, AMPE- 800- 622 -0022. 9 -91-81 

REX, RCA) Call Stew 1- 800.842 -1489. 1- 91 -tfn 

ONE CENTRAL DYNAMICS MODEL #3829, 10 x 8 Mono 
AFV Routing Switcher with complete documentation. Very 
good condition -$1950. 

One ISI Model #899. 15 Input Master Control Switcher 
with DSK and Colorizer. Mono Audio, with Complete 
Documentation. Good Condition -$2,500. 

One Data Tech Model #D -701. TV Transmitter Color 
Phase Equalizer and Waveform Corrector System with In- 
struction Manual -$750 

One Tower Beacon Light -$200 
One Sorge! Model #25T3H Transformer -Type SO, CL. 

#150. HV = 480V. 30 Amps. 3 Phase. LV - 208/120V. 
Approx. Wt. - 360 Lbs. -$300 
If interested please call Chuck Pitts, C.E. 01219)674-5961, 
WNIT Television, Elkhart. Indiana. Buyer assumes the cost 
of transportation. 2 -92.1t 

CALL US For New and Rebuilt 
Radio Broadcast Equipment 

HALL 
Electronics 

(804) 974 -6466 
1305 -F Seminole Trail Charlottesville, Va. 22901 

Circle (68) on Reply Card 

GENLOCK YOUR SYSTEM BLACK - 
BURST, SYNC, AUDIO TONE $289 

Need to genlock your video system? The 
BSG-50 from HORITA generates black- burst, 
composite sync, and a 1 -KHZ audio tone. 
Provides 6 separate outputs of any mix of 
up to 4 each of RS -170A black or sync. Also 
provides subcarrier, blanking, drive. UN- 
CONDITIONAL GUARANTEE. Contact your 
local video dealer or 

HORITA - P.O. Box 3993, 
Mission Viejo CA 92690 (714) 489-0240 
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Classified advertising now available as Classified Dis- 
play or By- the -word. 

Classified Display: $112 per column inch, per insertion, 
with frequency discounts available. 1 inch minimum, 10 

inches maximum per ad. Blind ads $40 additional. Read- 
er Service number $50 additional. Spot color available for 
$150 (color determined by publisher). 

By-The-Word: $1.75 per word, per insertion. Initials and 
abbreviations count as full words. Blind ads $40 addition- 
al. Minimum charge $40 per insertion. No agency discounts 
allowed for classified ads. 

Contact Renée Hambleton, at (913) 541 -6745, for infor- 
mation on frequency and pre -payment discounts. To place 
your classified ad send your order and materials to Broad- 
cast Engineering, Classified Ad Mgr., P.O. Box 12901, Over- 
land Park, KS 66282 -2901. 

il`N dri 
PP 

BROADCAST 

STQAE,INC. 

VIDEO /AUDIO /RF 

Buy Sell 

Consign Service 
Over 3000 items 

in Inventory 
Burbank. CA 818.845-7000 

New York. N.Y. 212.268 -8800 

Circle (69) on Reply Card 

TELECINE 
Rank Cintal 

4:2:2 Digital MK111C with Digifour, X -Y 
Zoom, Varispeed, Festival Kit, 16/35mm 
Gates; Mag Tacho & Rank Backplates. 

Call R. Acosta at 
525 Post Production 

213/466 -3348 ext. 229 

FOR SALE 

LIKE NEW CONDITION FROM POST HOUSE Sony PVM- 
8220 monitors, V -LAN Receiver and Transmitter, Matthey 
NV -180 Video Delay, Sony BVT -800 TBC, Panasonic 6x1, 
12x 1 Routers, Di -Tech Distribution Amp with VDAIADNPDA 
cards, Shintron PDA230 card, Switchcraft 24x2 Audio 
Patch Panels. Shure M267 Mixer, Shure SM -78 Mike, RCA 
BIM Art Camera. Sony BVH3000 side panels, Multidyne 
Bars/Black/Tone Generator. Call Bob (305) 859-2000 (not 
a broker). 2-92-1t 

BROADCAST EQUIPMENT 
RESALE NETWORK 

TIIOUSANDS OF ITEMS LISTED... 
MANUFACTURER & DEALER 

DEMO UNITS... 
INTRODUCING PROVID SUPPLY'S 

BROADCAST BULLETIN 
BOARD SERVICE 

INSTANT PRICING AND AVAILABILITY 
24 HOURS A DAY!!! 

CALL (708)670 -7790 
MOBILE TRUCKS (Call St. Louis Office) -KU 
trucks, Sports trucks, Audio production trucks, 
many for immediate delivery...COMPLETE 
SYSTEMS -One Inch A/B Roll system with VPR - 

2 /TBC -2's, CMX -340X, GVG 1600 -3H w /EMEM, 
E- Flex/0ptiflex, Chyron RGU- 2- $60,000; many 
more complete editing systems in most tape for- 
mats. ONE INCH-Sony BVH- 2000 /BKH -2100- 
$23,000; BVH -2500 /BVT- 2000 -$25,000; Ampex 
VPR- 80/TBC -80- $16,500; Ampex VPR- 2/TBC -2- 
$11,500; Hitachi HR- 200E -$10,500; BETACAM- 
Many SP & regular Betacam players and record- 

ers available at significant savings. 
SWITCHERS -GVG 300 -2AN from $65,000; GVG 

1600-3H w /EMEM -$16,600; GVG- 1680.10X- 
$8,500; and many more... DYE'S -Abekas A- 

53D 3D w/Warp- $36,000; Abekas A52 2D DVE- 
$9,000; Ampex ADO-2000 3D- $25.000; CEL 2D 

DVE's refurbished from -$4,500; GRAPHICS - 
Artstar IIID 3D systems from -$20,000; Ouantel 
OPB -7000 3D Paintbox system -$110,000; Sym- 
bolics 3D system with software upgrade -$40,000; 
CHARACTER GENERATORS -Laird Legend /2 
demo units w /encoder -$5,000; Chyron Scribe 
units from -$16,000; Chyron RGU -2 w /encoder- 
$4,000; Chyron 4200 2- channels w /Motion- 
$27,000; CAMERAS -Ikegami HK -357 multicore 
w /18X lens- $29,000; Ikegami HL -79EAL w /13X 
lens- $12,000; Sony BVP- 50/BW -5 3- chip/dock- 
able deckNA -500 pkg- $19,000; Sony BVP- 
30/BW-1A camera/docking Betacam pkg.- 
$10,500: U- MATIC, MII & SVHS -Many units and 

editing systems available...SPECIAL DEMO 
PRICING ON- MILLER tripods, SONY BROAD- 

CAST equipment, LENCO sync & distribution 
products, KENWOOD waveform monitors & vec- 
torscopes. 

REGIONAL SUPPORT EXPERIENCED SALES 

ENGINEERS FAST ANSWERS NEW, USED, 

DEMONSTRATOR AND NEWLY INTRODUCED 

PRODUCTS AVAILABLE...AND MOST 

IMPORTANTLY OUR CONCERN FOR TOTAL CUS- 

TOMER SATISFACTION! THE ONLY PRODUCT 

SUPPLIER YOU SHOULD CONSIDER IS: 

PROVID SUPPLY CORP. 
Home Office (708) 670 -PROS 

MISSOURI (314) 469 -7297 
CAPE CANAVERAL (407) 868 -0460 

TAMPA (813) 789 -1285 
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FOR SALE 

CAPACITORS OVERNIGHT 
Power Supply- computer grade: up to 450VDC 
Transmitting - MICA - Sangamo, Cornell -Dubilier 
Oil Filled - Non -PCB Oval, Rectangular 

Relays Filters Transistors 
Any Parts starting with 1N or 2N 

1- 800 -323 -0460 FAX 1- 802 -425 -3664 
Kellner Electronics. Inc., Charlotte. VT 05445 

-NEW- COLOR BARS, BLACK 
SYNC $379 

The CSG -50 from HORITA generates both 
SMPTE or full -field color -bars or black- burst, 
and composite sync signals. Built -in timer 
switches from color bars to black after 30 
or 60 seconds. Full RS -170A spec. Genlock 
your system, laydown color -bars and black. 
Decktop and rackmount versions. UNCON- 
DITIONAL GUARANTEE. Contact your local 
video dealer or 

HORITA - P.O. Box 3993 
Mission Viejo CA 92690 (714) 489 -0240 

Advertising sales offices 
NEW YORK, NEW YORK 
Gordon & Associates 
210 President Street, Brooklyn. NY 11231 
Telephone: (718) 802 -0488 Telefax: (718) 522 -4751 
Mike Trerotoli 
Telephone: (212) 332-0632 Telefax: (212) 332 -0663 
888 7th Avenue, 38th Floor New York, NY 10106 

CHICAGO, ILWNOIS 
Vitas Urbonas 
Telephone: (312) 435.2361 Telefax: (312) 922 -1408 
55 East Jackson, Suite 1100 Chicago. IL 60604 

SANTA MONICA, CALIFORNIA 
Herbert A. Schiff 
Telephone: (213) 393 -9285 
Jason Perlman 
Telephone: (213) 458 -9987 
Kelly Daugherty 
Telephone: (213) 451 -8695 
Schiff & Associates 
501 Santa Monica Blvd, Ste. 401. 
Santa Monica. CA 90401 
Telefax: (213) 393-2381 

OXFORD, ENGLAND 
Nicholas McGeachin 
Intertec Publishing Corp. 
Unit 3, Farm Business Centre. 
Clifton Road, Deddington, 
Oxford 0%15 4TP England 
Telephone: (0869) 38794 Telefax: (0869) 38040 
telex: 837469 BES G 

TOKYO, JAPAN 
Mashy Yoshikawa 
Orient Echo. Inc. 
111)1 Grand Maison, Shimomiyabi -Cho 2.18 
Shinjuku -ku. Tokyo 162, Japan 
Telephone: (03) 235 -5961 FAX: (03) 235.5852 
Telex: J -33376 MYORIENT 

FREVILLE, SOUTH AUSTRALIA 
John Williamson 
/lastwell, Williamson, Rep. Pty. Ltd. 
109 Conyngham Street 
Frewville 5063, South Australia 
Phone: 799.522 FAX: 08 79 9522 
Telex: AA87113 HANDM 

CLASSIFIED ADVERTISING OVERLAND PARK, 
KANSAS 
Renee Hambleton 
P.O. Box 12901. Overland Park. KS 66282 
913 -488 -4664 

MORIMMIIME 

Classified 
FOR SALE FOR SALE 

NO GREAT PHOTOS, JUST GREAT VALUES! 
Best buys on late -model, used broadcast audio and video equipment. 

U -MATIC 
SONY VO -5000, 5600, 
5800, 5850, 7020 

SONY BVU 800, 900, 950 

Beta 
BVW 10, 15, 21, 40 

Beta SP 
BVW 22, 65, 70, 75 
SONY Beta SP Cart 
system 

C- Format 
SONY BVH 2000, 2500. 
3000. 3100, AMPEX 2B 

Scopes 
TEK 528, 1720, 

1730, 1740, 
1750, 1780R 

Monitors 
SONY BVM -All models 
SONY PVM -AII models 
IKEGAMI PM 930A, 9 -5A 

Lighting Fixtures 
Mole Richardson - All 

models 
STRAND - All models 

Character Generators 
Chyron VP 2, 4200, RGU -2, 
Super Scribe, Scribe, & Infinit 

Routing Switchers 
BTS 30x30, 20x20. 10x10 

Special Effects 
ADO 100, 1000 
ABEKAS A42, A52, A53 
HARRIS Iris still store 
AURORA 220, 240, 280, 
Graphics systems 

Terminal Equipment 
GVG 9510, 9520 sync. 

gen. 
BTS 350 VDAs & ADAs 
GVG 8500 VDAs & ADAs 
LEITCH VDAs & ADAs 
ADC patch bays 

Editing 
SONY BVE 

500A. 600. 
900. 910. 
9000 

MICOR VIDEO EQUIPX.E.T_ 

5545 N. Clark Street. Chicago. Illinois 60640.1222 
312-334-4300 Telex 910 -240 -9449 Fax 312334 -4385 

Production Switchers 
GVG 100, 200 -1, 200 -2. 
300, 1600 -7K, 1680 

AMPEX VISTA 18 

Details & Prices of these items 
& many more in our catalog. 

312 - 334 -4300 
Broadcast 
(2) News Sets 
(45) 50 r.u. Equip. racks 

CALL NOW FOR A CATALOG AND SEE JUST HOW GREAT OUR VALUES ARE! 

AT LAST...VTR REMOTE CONTROL 
JUST THE WAY YOU WANT IT 

THE ST60 VTR CONTROLLER 
LOW COST EASY TO USE - LOTS OF FEATURES 

DNF Industries (213) 650 -5256 
1032 N. Sweetter. #212, I.A. CA 9(8)69 

TRAINING 

50 KW AM TRANSMITTER 
Harris MW5OB Transmitter, Stereo Excder, 
Modulation Monitor, Phaser Unit, 3 155 -Ft 
Towers, 3" Line, More. 

Cost $350,000, Asking 575.000 For All. 
Will sell individual items. 

Call M.D. Smith (205) 533 -3131 
M -F, 9AM -4PM. 

SERVICES 

FCC GENERAL CLASS LICENSE. Cassette recorded les- 
sons with seminars in Washington, Newark, Philadelphia. 
Bob Johnson Telecommunications. Phone (213) 379 -4461. 

5.90-tfn 

.r.-.s...s 1 i .s,s.r.r.r-.. ti-T--rmrr r rr r r rr rr. 
r ,r..: : i r , . , i., . 

l.l.t .S'l':1T6-OF-7711:-.IRT. 4 FIELD. 
E..11S1)' :1 R i1Rll-H'/.\".\7.YG CONVERTER 

PAL BETACAM SP PAL 1" S-VHS 
3/4' D-2 HI-8 VIDEO-81/2' 

VIDEO DtPLICATTON 
:1LI.1Y)R?1:17'ti 

1-800-USA-DUB 1 
I n,i n N 7 2 :1 M- 1 .. .. a -ar- 

III MN MO -- MIN .r.' 

VUBA COMMUNITY COLLEGE offers a SBE certificate pro- 
gram. Electronic technologist certificate available at com- 
pletion of course. Marysville, CA. Contact: Dan Vitale. 
916-741-6753. 10 -91-61 

EQUIPMENT WANTED 

WANTED: USED VIDEO EQUIPMENT. Systems or compo- 
nents. PRO VIDEO á FILM EQUIPMENT GROUP: the larg- 
est USED equipment dealer in the U.S.A. (214) 869 -0011. 

4- 91-tfn 

GRASS VALLEY 400 SERIES ROUTING SWITCHER, work- 
ing or not. Also spare cards, control panels or parts for 
same, in any condition. Video only is OK. Cy Leland 
505 -378 -8083. 2 -92 -2t 

TRANSMITTER TUBE REBUILDING SINCE 1941: 
3CX2500. 4CX5000, 4CX15000 and many others. Write for 
details. FREELAND PRODUCTS INC.. 75412 Hwy 25, 
Covington, LA 70433. (504) 893-1243 or (800) 624 -7626. 

1.91-ffn 

PROFESSIONAL RESUME SERVICES successfully serv- 
ing professionals in the broadcast engineering field since 
1976. Effective, creative. confidential, successful. Immedi- 
ale service available. Complete resume preparation. Cov- 
er letter design and development. Career planning services. 
Committment to product quality and client satisfaction. 
1 -800- 786 -3037 (24 HRS.) 12.91.91 
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Ad Index 
Page 

Number 

Reader 
Service Advertiser 
Number Hotline 

Page 
Number 

Reader 
Service Advertiser 
Number Hotline 

Abekas Video Systems 43 27 . . 415- 369 -5111 Logitek 8-1 58 713-782-4592 

AKG Acoustics Inc 17 13 415- 351 -3500 MCL Inc. 29 17 708-759-9500 

Ampex (AVSD) 40 -41 26 800- 25AMPEX NAB Broadcasters 71 47 800-342-2460 

Aphex Systems Ltd. 67 42 818- 767 -2929 
NEC America 39 25 214-907-4000 

Auditronics, Inc 11 9 901- 362 -1350 
NWL Capacitators 84 57 919-747-5943 

The Broadcast Store Inc. 86 69 818 -845 -7000 
Odetics. Inc. . . 9 8 800-243-2001 

Bird Electronics Corp 73 49 216- 248 -1200 
Opamp Labs. Inc 32 57 213-934-3566 

Broadcast Video Systems Ltd 68 43 416- 764 -1584 

Orban. Div. of AKG Acoustics 7 7 415-351-3500 

BTS Broadcast TV Systems . 30 -31 18 

Panasonic Broadcast & TV 56-57 800-524-0864 

Canare Cable, Inc. 80 54......818- 365 -2446 

Pesa America IFC 1 205-880-0795 
Canon USA Broadcast Lens 3 5 201- 816 -2900 

Pioneer RVR Division 21 15.. 

Comtek, Inc. 70 46 801- 466 -3463 

Quantel 69 45 203-656-3100 
DPS 79 53 416- 754 -8090 

Russco Electronics 44 28 209- 291 -5591 
Dolby Labs Inc 81 55 415 -558 -0200 

Dynair Electronics, Inc 45 29 800 -854 -2831 
Sachtler Corp. of America 53 35 516- 867 -4900 

Electro -Voice 35 22 616- 695 -6831 Sanix 83 56 033- 702 -5315 

Fast Forward Video 73 48 800- 755 -TIME Shure Brothers Inc. . 1 4 800 -25 -SHURE 

Fujinon Inc. 47,48,49 30,31,32 .201- 633 -5600 Sony Business & 
Professional Group 24 -25 .800- 635 -SONY 

Fujinon Inc 50,51 33,34 ...201- 633 -5600 
Sony Pro Video Tape . 76 -77 800- 635 -SONY 

Gentner 63 40 801- 975 -7200 

Supercomm '92 61 38 

Grass Valley Group 27 16 916- 478 -3000 

Tascam 54 -55 36 213- 726 -0303 

Hall Electronics 86 68 804 -974 -6466 

Tektronix. Inc. 19 14 800 -TEK -WIDE 
Ikegami Electronics Inc .75 50 201- 368 -9171 

Thomson Broadcast 36 23 201 -569 -1650 
illbruck 63 39 800 -662 -0032 

Television Technology Corp 33 20 303 -665 -8000 
Jampro Antennas, Inc. 32 19 916- 383 -1177 

JVC Professional Products Co. _ BC 800 -JVC -SVHS 
Utah Scientific 5 6 800- 453 -8782 

Leader Instruments Corp 15 11,12....800- 645 -5104 Videotek, Inc. IBC 2 215- 327 -2292 

Leitch Video of America, Inc 37 24 800 -231 -9673 The Winsted Corporation 68 44 800- 447 -2257 

Lester Audio Labs 65 41 .. 214- 637.9311 360 Systems 13 10 818- 342 -3127 
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The Waveform Monitor/Vectorscope That Keeps Everyone Happy. 
Engineers need to perform complex signal analysis. Operators want equipment that's easy to use. The 

boss wants it to be affordable. Now there's a product that satisfies everybody. It's our new, easy -to -use 
TVM -710 with two operating levels. Level I lets operators display waveforms, vectors and pictures. While 
Level II gives engineers a complete range of tools, including digital line selects, SC /H phase displays, mea- 
surement cursors with on- screen digital readouts, even 3 -D vector display. We have a whole new family of 
test and measurement equipment available in composite or component, EV 1 EKTM NTSC or PAL, and with auto -measure. Call us today for a free videotape 
and brochure on our 700 series. First, we listen. 

243 Shoemaker Road, Pottstown, PA 19464 1 (800) 800 -5719 (215) 327 -2292 Fax: (215) 327 -9295 
Circle (2) on Reply Card 

www.americanradiohistory.com

www.americanradiohistory.com


INTRODUCING 

JVC 
JVC's 22- SERIES S -VHS 

Let's face it. Your 3/4" equipment is 

quickly becoming obsolete. But S -VHS 
PROFESSIONAL and JVC's new BR -S822U editing 
recorder can help prolong the life and usefulness of your 
current system. 

Its open architecture versatility gives you the greatest 
flexibility ever seen in an editing recorder. Its optional 
Y-688 dub output allows you to send a YC separated signal 
right into your 3/4" machine. There's a built -in 9 pin serial 
remote interface, and a plug -in TBC with component 

EDITING RECORDER 

outputs, allowing you to feed your signal directly to 

Betacam and MII. The 22 -Series takes both standard and 
C -size cassettes without an adapter, and you can even equip 
it with a time code reader /generator -- all this while 

delivering the best picture quality ever produced by an 
S -VHS recorder. 

Call 1- 800 -JVC -5825 for information. Or visit your 
nearest JVC professional products dealer. Find out how 

JVC and S -VHS can help you prolong the life of your 
present equipment. 

VISIT US AT THE NAB SHOW, BOOTH #16756 
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D-3 ACQUISITION 
IS JUST THE 

START OF 
SOMETHING BIG. 
Panasonic D -3 is the only system that 

gives television producers the quality and reliabil- 
ity of digital technology from start -to- finish. 

Panasonic's D -3 system starts with a family 
of digital processing cameras including the 
AJ -D310 camcorder, the AQ -225 Studio /Field 
Digital camera, and the highly 
successful AQ -20, the world's 
first all digital processing 
camera. The D -3 system 
includes a truly field -portable 
recorder as well as a state - 
of- the -art studio VTR, the 
AJ -D350. Now, each and 
every producer -from sports, 
to programming, to commer- 
cials -can originate in 

digitally recorded video. 
For Panasonic, a fully digital camera/ 

recorder is just the start. D -3 post -production on 
the AJ -D350 is exactly what post -production 
should be- precise and agile. While a newly 
developed 8 -14 Channel Coding approach to 
composite digital assures excellent pictures, 
shuttle speeds provide viewable video at up to 

100 times normal; a special edit guardband 
provision assures accurate editing every time and 
maximizes tape interchangeability, VTR to VTR. A 
special audio recording system and a flying erase 
head allow cross -fades, V fades and the conven- 
tional editing techniques that fine programs 

require. Plus, Panasonic D -3 
recorders support 4 channels 
of PCM audio. RS -422 control, 
thorough attention to connec- 
tivity, and easy interfaces to 
digital as well as the analog 
worlds, assure users of 
smooth systems integration. 

Panasonic D -3 is 
already off to a great start. It's 
the official video recording 
system for the production of 

the Games of the XXVth Olympiad in Barcelona, 
and the choice of prestige broadcast producers 
here and abroad for drama and sports program 
production and post -production. 

Panasonic D -3 proves an adage known to 
producers everywhere: The only thing as import- 
ant as a great start is a great finish. 

DIGITAL FINISHING ROOM 

For more information call: 1 -800- 524 -0864 

Panasonic Communications & Systems Company 
Division of Matsushita Electric Corporation of America 
_me Panasonic Way, Secaucus, NJ 07094 

Official Video Equipment Sponsor 1992 Olympic Games 

Panasonic 
36 USC 380 
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8 Covering the Winter Games 
A report on how broadcasters are 
covering the Winter Olympics in 
France with particular emphasis 
on CBS. 

18 Barcelona: The World's 
Biggest Remote 
An overview of the mammoth 
broadcast requirements for the 
Summer Games. 

24 NBC Covers the Summer 
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The commitment to the Summer 
Olympics by NBC is significant. 
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PREPARING 70 COVER THE OLYMPICS: 
Covering the Olympic Games is an expensive and time -consuming proposition. View- 
ers will turn on their TV sets and watch the Games unfold before them, unaware of 
the cost, time and equipment it takes for the Olympics to be broadcast. Our Olympics 
Special Supplement will provide unprecedented coverage of the detailed technical 
aspects that are involved in televising the Winter and Summer Games. 
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Electron Tubes, HDTV and the Olympic Games 

Satellite TWT amplifie 

The Olympic Games of Albertville and 
Barcelona are the arena for a new challenge, 
that of high- definition television. In cameras 
covering the events, in the satellite transmission 
systems and in public displays, electron tubes 
are contributing to this success. Thomson Tubes 
Electroniques is engaged in this technological 
leap forward with its projection cathode -ray 
tubes, Primicon® pick -up tubes and 
transmission tubes. 

Competing in the Olympic Games 

Displays : HDTV will allow viewers to watch large images 

"comfortably ", so giving a greater feeling of presence. Front- or 

rear -projection units combining red, green and blue CRTs offer the 

large- screen capabilities necessary for this. Already on high -end 

simulators such as used for pilot training, the application of projection 

techniques to TV is opening up new forms of communication. 

More advanced dispenser cathodes, new focusing techniques 

or new phosphors have all contributed to the resolution and 

brightness of projection CRTs. Furthermore, this work has also led 

to considerable gains in overall efficiency for the display systems. 

Thomson Tubes Electroniques developed the 9 -inch diameter 

TH 8467 for high- definition front -projection units with screen sizes 

of up to 170 inches or more. The electronic cinema can now become 

reality, and multi -media stations, videoconferences or 

TH 8467 projection CR 1 

high -resolution graphics applications will all benefit from this 

technology. 

HDTV pictures of the winter and summer Olympic Games are 

being projected to audiences using Thomson's TH 8467. 

At the picture source, electron tubes offer the performance 
required for HDTV cameras. They combine high resolution with 

excellent light sensitivity and low lag, which is why the THX 898 

Primicon pick -up tube is in cameras covering the events. 

Picture transmission : Thomson pioneered high -power uplink 

TWTs with such tubes as the TH 3640 (3 kilowatts, C band) or the 

TH 3591B (600 watts, Ku band). These tubes are in service 

throughout the world, with more than 1000 TH 3591 Bs having been 

produced. In a family of medium -power klystrons, the TH 2454 

(3 kW. C band) offers an enlarged instantaneous bandwidth of 

80 MHz. These 3 tubes are powering the satellite uplinks at 

Albertville. 

In space, Thomson is a leading manufacturer of communications 

satellite TWTs. It has developed the latest generation of 

Direct -Broadcast Satellite tubes which are equipping the future 

American and European satellites now being built. With the Ku -band 

TH 3754 (100 to 160 watts), Thomson Tubes Electroniques has 

brought the state -of- the -art to 60 percent efficiency, and a tube 

weight of 800 grams for an output of 120 watts. 

Telecom 2 is equipped with Thomson 55 -watt tubes from the same 

family, and is transmitting the Albertville pictures to the outside world. 

Thomson Tubes Electroniques' long -term commitment to the development and 

manufacture electron tubes for radio and television has led to such tubes as the TH 563 

UHF tetrode (42 kilowatts vision only). Thomson alone offers high -power UHF tetrodes, 

and as the first tubes are logging 20 000 hours, more transmitters are turning to this 

solution. Our advanced technology is employed in satellite transmission and 

direct -broadcast services worldwide, with our comprehensive range of klystrons and 

TWTs. Our foresight prepared us for the future and HDTV. Whatever your projects in 

radio or TV, you should be gaining from Thomson Tubes Electroniques, the leading -edge 

in electron tubes. 

Ç THOMSON TUBES ELECTRONIQUES 

Headquarters: 38. rue Vauthier BP 305 F -92102 BOULOGNE -BILLANCOURT CEDEX 

Tel : (33 -1) 49 09 28 28 / Fax : (33 -1) 46 04 52 09 / Télex : THOMTUB 633344F 

USA : THOMSON COMPONENTS AND TUBES CORPORATION 

40 G Commerce Way - PO Box 540 / TOTOWA - New Jersey 07511 

Tel : (1 -201) 812 9000 / Fax : (1 -201) 812 9050 

Circle (103) on Reply Card 

High -power UHF tetrode 
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If you're still hesitant about switching to digital. then you probably haven't ex- 

perienced Sony's DVS -8000 Digital Switcher and the DME -5000 Digital Effects System. 

They're remarkably easy to learn. Both are set -up like the switchers and effects 

devices you're accustomed to using today. And they're instantly familiar. so you'll be 

instantly productive. 

They're designed to work together as the heart of an all Sony. all -digital system. 

Sony Business and Professional Group. 3 Paragon 1)i iva. Montvale. NI O7645 -1735 61 l992 Sony CorporaUwn of America. Sony is a trademark of Sony. 
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:1 system designed to let you work with more power. more speed and greater flexibility. 

And they're made by Sony. With all the reliability. service and support that Sony 

has always been famous for. Best of all. the DVS -8000 and DME -5000 are incredibly cost - 

effective. What's more. they're available for immediate delivery. 

lust call 1 -800- 635 -SONY. ext. 712. to learn more. 

Once you do. you'll realize it really has never been easier to switch. 
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Preparing to cover the 
Olympics 
Written by the Broadcast Engineering staff 

The first Olympics to be broadcast on television was the Berlin competition in 1936. 
Despite the ominous backdrop of an increasingly threatening Germany, the event made 
history because of impressive performances by an underdog black American athlete. 
Television brought the spirit of competition and athletic excellence to a larger audience 
than ever before. Thanks to this infant technology, the Olympic Games had become 
a part of the world experience. 

As the audience for the Olympics grew, the commercial possibilities also expanded. 
In 1960, the International Olympic Committee (IOC) for the first time sold broadcast 
rights to the event, held in Rome. The price tag was $1.4 million. 

In Tokyo years later, satellite technology appeared and the Games were first broad- 
cast live to the United States. In Montreal in 1976, satellite links were used to relay 
70 hours of programming. 

In Los Angeles in 1984, a bidding war pushed fees for the broadcast rights through 
the roof. ABC purchased the exclusive rights to broadcast in North America for $225 
million, compared to the $85 million that NBC had paid for the previous Olympic Games 
in Moscow. And the end is not in sight. 

Covering the Olympic Games is an expensive proposition. It is an exercise driven 
by the desire on the part of viewers to see more, and by the need of the IOC to cover 
higher and higher operating expenses. All of this is, however, invisible to the general 
public. Viewers turn on their TV sets and watch the Olympics unfold before them. 
In the final analysis, that is the real payoff for broadcasters. 

This Olympics Special Supplement provides unprecedented coverage of the techni- 
cal aspects of the Winter and Summer Games. Information gathered by the BE staff 
and experienced correspondents in France and Spain come together in this supple- 
ment to examine the detailed technical planning that has gone into the Olympics. 

"Covering the Winter Games" page 8 
A report on how broadcasters are covering the Winter Olympics 
in France, with particular emphasis on CBS. 
"Barcelona: The World's Biggest Remote". 18 
An overview of the mammoth broadcast requirements for the 
Summer Games. 
"NBC Covers the Summer Games': .24 
The commitment to the Summer Olympics by NBC is significant. 
This article will examine the network's facility and the new 
technologies being implemented to solve some difficult 
challenges. 
"Spotlight on D -3" 26 
This article will examine the technical aspects of the D -3 
format as it undergoes a trial -by -fire. 
"Olympic Stars" 30 
A special new products section devoted to major new 
introductions making their debut at the Winter or Summer Games. 

Brad Dick, editor 

6 Olympic Games Supplement BE February 1992 
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Covering the Winter 
Games 

The idea of French candidacy for the 
Winter Games was launched in 1981 by 
Jean -Claude Killy. Five years later in 
Lausanne, Juan Antonio Samaranch, 
President of the International Olympic 
Committee, announced that the XVIth 
Winter Games would be held in Al- 
bertville. 

Olympic competition is nothing new to 
the French Alps. Winter Games were held 
in Chamonix in 1924 and Grenoble in 
1968. The Grenoble competition was the 
first to be broadcast in color to Europe. 

Today, instead of a town, the entire 
1,600 -square kilometers of the Savoie area 
are involved. Ten resort venues are being 
used, ensuring a variety of landscapes and 
optimum use of the features of each site. 
Transportation is complicated by this de- 
centralized approach; transportation times 
can reach up to 90 minutes between two 
points. 

The games take place from Feb. 8 to 23. 
There are 119 events or matches, with 57 
medals to be awarded. Eight demonstra- 
tion sports are also being presented. 

Organizing the event 
Every project needs a coordinating 

body, and the Winter Games are no ex- 
ception. In 1987, the Organizing Commit- 
tee of the Olympic Games (COJO) was 
formed. Its prime task was to find business 
partners. Estimates put the cost of the 
Winter Games at 4 billion French francs, 
including construction of sports facilities. 
The French government contributed ap- 
proximately 20% of this total. The balance 
came from broadcasting rights and mar- 
keting revenues - each of them account- 
ing for a little more than one billion - and 
various types of "official sponsorships:' 

Another mission entrusted to COJO was 
to appoint a host broadcaster, who would 
Armand Chemama, a French -based correspondent for the 
Intertec Publication, World Broadcast News, contributed 
portions of this article. 

be in charge of all TV and radio events 
and ceremonies and provide all the rights 
holders with needed services. 

Bids were invited in mid -1988, and two 
proposals were received: one by TF1, and 
the other from a consortium of French 
broadcasters (A2, FR3 and Radio France). 
The latter was selected and a public com- 
pany, Olympic Radio and Television Or- 
ganization (ORTO '92), was created as a 
subsidiary of the three parent firms. In De- 
cember 1990, Telediffusion de France 
(TDF) joined the group. 

CBS is the major rights holder, report- 
edly paying a total of $243 million to 
broadcast the games. The European 
Broadcast Union (EBU) secured broadcast 
rights for a reported $25 million. EBU 
brings together 20 or so European broad- 
casters (including the BBC, RAI, ZDF, RTB, 
A2, FR3 and TFI). Other broadcasters in 
Albertville this year include: 

NHK (Japan) 
Australian Channel 9 
CBC (Canada) 
O'Globo (Brazil) 
Mexico TV 
New Zealand TV3 
OIRT (Eastern Europe) 

Capturing the action 
To help ORTO '92 service its customers - the rights holders - seven service 

providers are collaborating within the 14 

event venues and the International Broad- 
cast Center (IBC) at Moutiers. The service 
providers are: 

Société Francaise de Production (SFP) 
FR3 
UER /EBU (Finland, Sweden, Piagne 
and Norway are involved at Les Saisies, 
Germany at La Paigne, Italy at Les Arcs, 
Switzerland at Pralognan and Spain at 
Tignes.) 
TDF 
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 Radio France, which will set up and op- 
erate 500 commentary positions 
France Telecom, which will handle all 
transmission links 
VCF, a senior French facilities house 

Various camera pickup tricks are being 
used, including: 

Hand -held cameras 
Vertically hanging cameras 
Remote -controlled cameras 
Special position cameras above and be- 
low ski jump positions 

Commentator booths are staffed by a 

140 -person Radio France team. Equipment 
in the booths includes the following: 

A video monitor of the international sig- 
nal from the venue. 
Three additional video signals horn oth- 
er venues (making possible remote 
commentaries). 
One or more competition results display 
monitors. 

Commentary signals are transmitted to 
the IBC by France Telecom in digital form. 
Bandwidth is 7kHz on a 64Kbits /s stan- 
dard circuit; 15kHz circuits are also 
available. 

COJO's main computer center at Albert- 
ville is linked to each of the venues, where 
1,500 IBM PS /2 computers are used to 
gather and distribute information. Swiss 
timing provides information about speeds, 
provisional rankings and timekeeping. 
Chyron Infiniti graphics generators are 
used to provide names, countries, flags, 
competitive information, start lists and fi- 
nal results. 

COJO's main 
computer center at 

Albertville is linked to 
each of the venues, 

where 1,500 IBM PS /2 
computers are used to 
gather and distribute 

information. 

Video signals are distributed to the 
venues through 18- channel temporary 
networks. The circuits include three PAL 
channels for the three international sig- 
nals coming from other venues (and 
received by satellite), one PAL channel for 
the international signal produced at the 
venue, three to seven PAL channels for the 
results system, and three SECAM channels 
for TR, A2 and FR3 terrestrial broadcast 
distribution. 

Inside the IBC 
The IBC at Moutiers is the heart of 

broadcast coverage of the Winter Olym- 
pic Games. IBC serves the following func- 
tions for rights holders: 

Provide clean international feeds. 
Coordinate unilateral feeds (specifical- 
ly requested by a rights holder). 
Provide and coordinate commentary 
circuits. 
Production of two 30- minute daily sum- 
maries. 
Service of video multiple copy and rec- 
ord requests. 

Outside view of the International Broadcast Center facility under construction in Mouth'', 

Coordinate bookable production facili- 
ties, including five component editing 
suites. 

Video (approximately 50 circuits) and 
audio (approximately 600 circuits) signals 
produced at the venues are transmitted 
by France Telecom to the International 
Broadcast Center through 29 links. The 
signals are distributed among microwave, 
optical fiber (2,000km in mono mode), and 
satellite, using Telecom 2A (launched on 
Dec. 17, 1991). TDF designed and oper- 
ates the Moutiers IBC, located at the junc- 
tion of three valleys leading to the Olym- 
pic sites, and near La Lechere, which 
houses the main press center and press 
conference room. 

Cable tray assemblies used in the CBS facility. 
Note the through -wall ports. 

The IBC building comprises two main 
levels. The lower houses CBS, NHK and 
CBC, and the upper houses ORTO'92 tech- 
nical areas. Two incoming signal- routing 
switchers (50x50 and 20x10) are used. 
Video programs leave Moutiers using two 
different means: 

1. Optical fiber routed to Paris, and then 
sent by Service d'exploitation radio té 
lévisuel extérieur (SERTE) to the 
Pleumeur -Bodou and Bercenay -en -Othe 
satellite transmission centers. 

2. Direct satellite link at Albertville. A to- 
tal of 30 satellite channels will be used 
during the 3 -week Games. 

HDTV coverage 
The 1992 Winter Games is the theater 

of the largest high -definition TV coverage 
(in the Eureka 1,250/50 format) in histo- 
ry. Coverage is provided by Savoie 1250, 
a partnership joining three French minis- 
tries, France Telecom, TDE SFR ORTO '92, 
Thomson Consumer Electronics and 
Philips Consumer France. Nearly 200 
hours of HDTV programming are being 
produced at Albertville, Méribel and Cour- 
chevel. 
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Images in the 1,250/50 standard and 
16:9 aspect ratio, with digital stereo sound, 
are supplied by more than 35 cameras and 
30 VTRs, through some 15 vans operated 
by 300 technicians. Technical support for 
this effort is being provided by RAI, RTVE, 
ORF Thames TV, A2, FR3 and SFP. The 
programs are edited at the Albertville Cen- 
ter and broadcast using HD -MAC coding. 

Approximately 50 viewing sites have 
been established in Europe, including 27 
in France. The sites are outfitted with HD- 
MAC decoders and will use HDTV direct - 
view and projector systems to display the 
live images. 

Building the CBS facility 
As the lead broadcast rights holder, and 

the pipeline through which the United 
States will view the Winter Games, the 
task facing CBS was formidable. As with 
any major sporting event, the design of 
the technical plant was dictated by the 
programming requirements faced by the 
network. 

After the program needs had been iden- 
tified, the technical plant began to take 
shape - on paper at least. The require- 
ments and basic equipment interconnec- 
tion system was designed and specified by 
CBS. The contractor (Sony Systems Divi- 
sion) made refinements as necessary and 
built the facility to CBS specs. Quality con- 
trol was an important part of the entire 
process. Correcting mistakes or oversights 
at an early stage was necessary to prevent 
costly construction delays. 

Design work on the project officially 
started on April 1, 1990. The hardware 
was completed and tested by the end of 
summer. Testing the system required 
about one month. Statistics help to give 
an idea of the size of the facility. The CBS 
plant consists of the following hardware: 

191 equipment racks. The greatest con- 
centration of racks can be found in the 
transmission center, through which all 
signals enter and leave the facility. 

36 consoles or workstations. Eight dedi- 
cated editing rooms are provided for the 
CBS staff, plus separate areas for graph- 
ics and viewing. 

Two 48 -foot remote trucks. The trucks 
were rolled into the IBC facility during 
construction and integrated into the CBS 
plant. The trucks act as self- contained 
production centers. 

Approximately 100 videotape recorders 
(44 digital VTRs, 22 Betacam SP VTRs, 
three type C VTRs, plus a variety of U- 
matic, Hi8 and VHS VTRs). 

At least 354 video monitors. Various 
grades are used depending upon the ap- 
plication. 

A routing system of at least 2,240 cross - 
points, not counting local dedicated 
routers. There are three main routers: 
the NTSC router, which is 144x184 at 

A portion of the CBS broadcast facility at the IBC under construction. The door visible in the 
photograph is where the two OB trucks entered. 
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seven levels; the PAL router, which is 

40x40 at six levels; and the graphics 
(RGB and key) router, which is 32x16 
at four levels. 

Eight Sony BVE -9100 editors, used in the 
editing suites. 

160 RF drops serve the CBS staff. 

More than 80 miles of cable to intercon- 
nect all of the hardware. 

More than 10,000 rack screws were 
used to hold it all together. 

Construction of the CBS facility was 
done as a 2 -stage process. First, the entire 
plant was constructed by the network's 
system subcontractor in Sunnyvale, CA, 
and tested. The racks were then broken 
down and shipped to Moutiers. Second, 
they were reassembled on site at the IBC. 

For construction purposes, the CBS fa- 
cility was divided into the following sub- 
systems: 

Edit suites 
Play to air /dub 
Graphics systems 
Router system 
Sync and reference systems 
Quality -control system 
Converters, frame synchronizers, proc 
amplifiers 
Edit suite digital video effects subsystem 
Audio cross -connect 
Control room /studio systems 
Audio sweetening and music 
Intercom system 
Clock system 
RF system 

Careful coordination between each el- 
ement was necessary to ensure that the 
project proceeded in a timely manner. CBS 
engineers viewed each stage of the proj- 
ect at predetermined points in the proc- 
ess to ensure that everything was built ac- 
cording to their specifications. CBS 
engineers have been on site since early 
September. 

The games end on Feb. 23, and decom- 
missioning begins the next day. Under the 
terms of the lease CBS has for its portion 
of the IBC building, the network must be 
out by March 15. This represents a tight 
schedule. Planning for quick disassembly 
and storage was an important part of the 
initial CBS design efforts. 

Edit suites 
Editing raw videotape into packaged 

segments is the basis of most non -live 
sports programming. It follows, therefore, 
that the eight edit suites for the CBS facil- 
ity had to be efficient and comfortable for 
the people who would use them. 

CBS engineers built one small and one 
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erformance Matched 

G 

PANASONIC'S REVOLUTIONARY 

AI -03 IO 1/2" DIGITAL CAMCORDER 
WITH ANTON /BAUER MAGNUM 14 BATTERY 

AND ULTRALIGHT 2 ON- CAMERA LIGHT 

Panasonic AJ -D310 Digital One Piece Camera /Recorder 
Anton /Bauer 4-.GIC SERIES)® InteractiveTM Battery System 

Advanced battery and charger technology yields superior run time - Up to 2 hours! 

High voltage design as specified by Panasonic eliminates problems caused by old style 12 volt 

VCR batteries. 

Ultimate charge reliability guaranteed by the unique interactive technology - Monitoring circuits 

within the battery feed vital data to the charger microprocessor. 

Anton /Bauer Gold Mount, the worldwide broadcast standard, features the POWERTAP - Powers 

the Ultralight and the A.1-D310 from a single MAGNUM 14 battery 

Anton /Bauer has been chosen as the official battery by Panasonic 
for the AJ -D310 at the 1992 Summer Olympic Games. 

The quality standard of the video industry, 

For information on portable power and lighting systems call 1 -800- 422 -3473 or fax (203) 929 -9935 
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MII 1/2 INCH TRANSPORT 

When a company constantly puts out new products, it's understandable that 
people might think of them as "innovative" But if one asks why so many different 
products are needed and how they all fit together -the picture may become quite 
different. 

Consider the diversity of the formats other suppliers would have you 
use...and the complexity this can impose on your productions, your training and 
your maintenance. Then, consider the benefits of Panasonic's integrated half -inch 
technology, which produced the highly refined transport system supporting all of 

Panasonic's video systems: S -VHS, the most versatile, highest quality videotape recording system in its 
price range; MI l, the only full NTSC bandwidth, fully featured videotape system priced to beat the best 

For more information call 1- 800 -514.0864 
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Panasonic Panasonic Panasonic 
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WITH 
INNOVATION. 

3/4 -inch color under equipment; and D -3, a complete 1/2 "composite digital videotape system that offers 
state -of- the -art at down -to -earth prices. From image acquisition and production to post and playback, all of 
these Panasonic systems are complete and ready to handle every phase of the job, start -to- finish. 

Only Panasonic offers a camera /recorder system at every level of production, and only Panasonic lets 
you shoot, edit and playback using any combination of MII, S -VHS, or D -3 that suits your goals. All 
Panasonic systems are optimized for inter -format connectivity with industry standard serial protocols and 
complete video and audio I /Os, so integration with existing systems is a snap. 

Think of all your videotape recording needs -from acquisition through distribution --today and 
tomorrow. You'll soon see that Panasonic is the company 
that understands the true meaning of innovation. Panasonic Panasonic Communications & Systems Company 
Dhision of Matsushita Electric Corporation of America. One Panasonic Way. Secaucus. NJ 07094 
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large edit suite themselves to make sure 
their operators and producers were com- 
fortable with the configurations. The re- 
maining six edit suites were constructed 
by the system contractor to those specifi- 
cations. 

Months before the Winter Games, CBS 
production people began using the new 
edit suites in New York. This afforded the 

opportunity for producers and operators 
to become familiar with the rooms. 

60Hz or 50Hz? 
The French IBC facility contractor 

provided power drops from the ceiling to 
feed individual equipment racks in the 
CBS area. The power standard is an in- 
teresting one: 110V, 50Hz. The contractor 

More than 35 HDTV cameras and . ?O VTRS will be used with 15 remote vans to help produce 
the high-definition programming. 

Control room inside a 2- camera HDTV OB ean. 
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converted the 3 -phase 220VAC to 3 -phase 
110VAC with power transformers. To con- 
firm that the broadcast equipment would 
work properly with this AC feed, the CBS 
systems contractor (Sony) ran the hard- 
ware on a generator adjusted to provide 
110V, 50Hz at its facility in Sunnyvale. 
Tests indicated that the equipment would 
perform correctly on this somewhat 
strange power source. 

The 50Hz AC feed is well within range 
of most hum -reducing equipment intend- 
ed for 60Hz. The lower frequency does 
cause transformers to generate more heat. 
The increased temperature, however, was 
not appreciable. 

The unusual power supply suggested the 
need for a more robust ground system, just 
in case. The heavy ground system, and 
meticulous attention to proper grounding 
at every piece of equipment, provided for 
a trouble -free facility from the beginning. 
Installers were faced with a formidable 
task in getting the CBS plant up to oper- 
ating condition in time for operators to be- 
gin learning the equipment in January. In- 
stallers did not want to chase ground 
problems in an effort to solve one abnor- 
mality or another. 

Documentation 
Detailed documentation of the facility 

was important not only for construction 
and testing, but also for troubleshooting 
on site, if needed. A database of all cables 
was created by the systems contractor and 
then sorted by various key categories, 
such as wire number or function. 

The scope of the CBS facility demands 
detailed records. There are more than 
18,000 video cables and even more audio 
wires. The total wire number count is in 
the area of 22,000. The longest cable run, 
from the main studio to the transmission 
area, is approximately 350 feet, once it is 
routed. 

Next time... 
Although the 1992 Winter Games will 

last only three weeks, CBS has future plans 
for its IBC broadcast facility. After the 
competition, the facility will be broken 
down, and the trucks and people will be 
sent home. However, the heart of the fa- 
cility - the racks, wiring and electronic 
glue that makes it all work - will be put 
into storage for the next Olympic event 
covered by the network. 

Stay tuned... 
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Video Switching, Digital Effects And TBCs 
In One Professional Product. It's About Time. 
From FOR.A, the foremost TBC supplier in the 
world, comes the VPS -500. A power -packed 
Video Production System limited only by your 
imagination! 

Imagine the creative advantages of having all the 
traditional functions of a full broadcast switcher, 
with digital effects - compression, freeze, wipe, 
digital push /pull slides, mosaic, posterization and 
paint - plus built -in TBCs. Whether you're on a 
shoot or editing in the studio, the VPS -500 is the 
best full -time partner you can have. 

.141\ 
NO 

vPßPg 

0,9.04 

\oN oMPass c 

6 input Y/C and NTSC switcher accepts any 
combination of 3/4 ", S -VHS, Hi -8, or camera 
sources -- even computers! 

No external TBCs needed; built -in 5.0 MHz 
TBCs with DOC automatically phase sources and 
eliminate system timing adjustments. 

Infinite picture combination using mix and wipe 
transitions between digital effects. 

3 independent auto transition controls and 3 

independent colorizers. 

DSK with matte colorizer and auto transition. 

Serial I/O for easy integration into your system. 

F02.ß 
INNOVATIONS IN VIDEO 
and AUDIO TECHNOLOGY 

FOR.A Corporation of America 313 Speen Street Natick, MA 01760 
Boston: (508) 650 -3902 Chicago: (708) 964 -1616 Houston: (713) 894 -2668 Los Angeles: (714) 894 -3311 
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THE 

NBC routing switcher 
for 1992 Olympic 

Summer Games in 
Barcelona, Spain. 

L PESA ClñhYRON 
GROUP 

Looking 
100MHz ahead:.. 

PESA CIHh"rRONI - = AURORA 
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wilt a big one? " 
asked NBC, CBS, RTO 1992 Olympics (International Broadcast Center), Sunset Post, 

Video Post & Transfer, U.S. Air Force, Mills /James Productions, 
University of Arizona, The Family Channel, 
NEP and The United Nations. 

SYSTEM 5 A/V 
routing switcher 
met their specs. 
Its 100MHz bandwidth 
is essential for computer 
graphics and advanced TV 
signals. It can be configured 
up to 1024 x 1024 with multi -level 
control (up to 16). SYSTEM 5 is a 
disc based system, has virtual matrix 
mapping, full system reconfiguration...and 
it maintains system specification integrity. 
And there are scores of smaller SYSTEM 5s 
installed by a wide range of users from airlines 
to telco companies. 

"Are you competitive ? Call us. 

PESA 
Switching Systems 

Pesa America, Huntsville, AL 
205 -880 -0795 Fax 205 -881 -4828 
Burbank, CA 800 -323 -7372 
New York City 800- 328 -1008 
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Barcelona: the world's 
biggest remote 

The 1992 Summer Games will be a 
showcase for new telecommunications 
and data processing technologies. Elec- 
tronics in general, and communications in 
particular, are closely linked to the Olym- 
pic Games. New technology will play an 
important role in bringing the Barcelona 
competition to the world. 

Telecommunications for the Summer 
Games can be divided into two sectors: 

1. Public telecommunications. It deals with 
the adaptation of technical, manage- 
ment and public service telecommuni- 
cations infrastructures in Barcelona to 
ensure that the systems will function in 
the Olympic areas in general, and in the 
Olympic venues in particular. 

2. Private telecommunications. It deals 
with the provision of equipment, wir- 
ing, infrastructure, terminals and serv- 
ice exclusive to COOB '92, coordination 
for setting up public telecommunica- 
tions infrastructures at the Olympic 
venues, and the management and coor- 
dination of all the private services. 

The Barcelona '92 Olympic Games will 
have a staggering 170,000 telecommuni- 
cations users, including: 

9,021 internal telephones for COOB '92 
personnel 
5,960 public telephones 
2,293 telephone booths 
691 fax machines for COOB '92 per- 
sonnel 
586 public fax booths 
three video conferencing rooms 

Other notable telecommunications and 
information systems include: 

Results Management System. The 
Barcelona Games will feature an inte- 
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grated system for results management. 
This will avoid any contradictions or in- 
coherence in data. It will also provide 
a valuable service for spectators, the 
sports organization, the media and TV 
viewers. The results management sys- 
tem will be based on an independent 
structure at each competition venue. 
The system will feed the scoreboard, 
provide information panels for the TV 
screen, display results on the radio and 
TV commentators' personal computers 
and provide printouts of results. The re- 
sults of all the competitions will also be 
transmitted to a central computer. 

Olympic Family Communication and 
Information System ( SCIFO). Members 
of the Olympic family and organization 
staff will have a powerful instrument of 
communication during the Olympic 
Games. SCIFO will send messages and 
provide access to all the information re- 
quired by the Olympic family and staff 
to carry out their specific tasks. The SCI - 
FO consists of a central computer and 
about 2,000 personal computers con- 
nected to it. A single database can be 
consulted from any terminal. Members 
of the Olympic family will be able to 
send personal messages, which will be 
left in electronic mailboxes. 

CATV system. The distribution of TV sig- 
nals of competition from any number 
of venues will be available to members 
of the Olympic family, journalists, 
judges and referees and members of the 
COOB '92 organization. The system in- 
corporates an optical fiber network 
which, for its size (250km of optical fi- 
ber) and the number of receivers (12 
venues), is the largest in Spain for the 
application of CATV. The CATV system 
will deliver 16 signals to approximate- 
ly 7,500 TV sets. 

1992 
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aybe what 
happened 
Dec. 27,1991 
ddn't make 
the 6 ock 
news... 
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Televising the Games 
It is estimated that as many as 3.5 billion 

people will watch the Barcelona Olympic 
Games during its 3 -week run. That esti- 
mate is more than 500 million viewers 
from the Summer Games in Seoul. No oth- 
er event in world history will be seen by 
so many people. 

The enormity of this audience has led 
to new innovations, and new ways of do- 
ing things. For the first time, an organiz- 
ing committee has created its own organi- 
zation, the Radio and Television Olympics 
(RID '92) in order to guarantee top -quality 
signal transmission to the broadcast rights 
holders. RIO '92 will produce more than 
2,000 hours of broadcasting, in addition 
to 50 hours of summary programs. 

RTO '92 is in charge of supplying the 
necessary environment sound, slow - 
motion camera effects, repetitions, timing, 
graphics, competitors' names, results, the 
world and Olympic records and other 
data. Moreover, RTO '92 will establish tri- 
als and timetables, and determine camera 
placement and commentator positions. 

The main function of RTO '92 is to pro- 
duce the international radio and TV sig- 
nal, but, in addition, this organization is 
responsible for providing the following 
services: 

r 
TELCO ROOM I 

3 

The transport of international signals 
from the venues and distribution to the 
transmitters at the International Broad- 
cast Center (IBC). 

Provide the rights holders with the serv- 
ices and infrastructure necessary for 
their purposes. 

It is estimated that as 
many as 3.5 billion 

people will watch the 
Barcelona Olympic 
Games during its 3- 

week run. 

Provide the rights holders with de- 
tailed information about the Games and 
relevant matters, within the Olympic 
context, before and during the Games. 

All of this has been designed to provide 
the necessary services to almost 7,000 ac- 
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credited radio and TV staff expected to 
cover the Olympics. 

The IBC facility 
All video and audio signals will be 

routed through the IBC. The building 
houses a distribution center, which will re- 
lay the incoming signals from the stadium, 
other Olympic sites and the "beauty" 
cameras; the latter provides background 
views of the stadium and the Barcelona 
area for continuity. Signals will come in 
on a patch panel for routing; little need 
for switching is expected as all 40 direct 
feeds will be available to broadcasters. Fig- 
ure 1 shows a master block diagram of the 
IBC facility. 

There will be some 75 incoming circuits. 
Signals will pass through the telco room 
to broadcasters' individual facilities and to 
the RTO '92 production areas. 

A central facilities area will house a VTR 
machine room, where the signals from all 
venues will be recorded, and edit suites 
and post -production rooms, which will 
produce the two daily summaries of the 
games. A TV studio, video edit suites, ra- 
dio studios and off -line booths will also be 
available for hire by individual broad- 
casters. The commentary and data circuits, 
radio circuits and signals from off -line 
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Figure 1. Signal -flow block diagram for the International Broadcast Center of the Barcelona Olympic Games. (Note that in the diagram, T.L. 

refers to tie lines; WBF refers to "world broadcast feed ;" 4-wire circuits refer to commentary and talkback feeds.) 
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PESA acquires CHYRON...Dec. 27,1991. 
It makes good business sense today to integrate industry leaders and brand names recognized 
worldwide. This acquisition almost doubles Pesa's worldwide professional staff and physical assets 
...and we are growing. 
And the best News is... it assures you continuity of supply, on -going development, product 
enhancements and...of course, dedicated customer service. 

PESA Switching Systems, Huntsville, AL. 
The new SYSTEM 5, 100 MHz, multi -level Audio/ 
Video /Data routing switcher has firmly established 
a new standard for distribution switchers...for 
networks, TV stations, Corporate America, and 
government and military applications. 

CHYRON Graphics, Melville, NY. 
The recognized "standard" for high resolution 
electronic titling and graphics systems with 
"household" name products... 
...The Scribe Family, MAX!> and iNFiNiT! 

CMX Editing Systems, Santa Clara, CA. 
For 20 years...the first name in computer 
assisted video and film editing with high 
performance products...OMNI 1000 and 
the 3500/3600 Large Scale Editing Family. 

AURORA Paint and Animation Systems, 
Santa Clara, CA. A pioneer 11 years ago 
...a leader today with the AU /280 Cadet and 
Commander workstations...and the new Liberty 
system which is both resolution and hardware 
independent, and addresses all video standards 
and Pre -Press with a single product. 

What does this mean for you? Whether it's your News, TV studio and commercials production, corporate 
or government communication centers...or the Olympics...you can count on The PESA Chyron Group 
for innovative, high performance, affordable products and responsive service. 

That's only part of the News. For more...call your new, old friends in Huntsville, Melville 
and Santa Clara...same names, addresses and phone /Fax numbers. 

PESA CHYRON CMX AURORA 
205- 880 -0795 516- 845 -2000 408- 988 -2000 408 -988 -2000 

THE 

L PESA CIñh" ñ Olnl 
GROUP 

PESA CHNIROIhW AURORA 
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booths will be managed from the com- 
mentary switching center. 

Processed signals from the RTO '92 and 
individual broadcasters will be relayed to 
the outside world via the transmission 
control and telco room. The Olympic TV 
network, which will be managed by the 
telecommunications division of COOB '92, 
will also receive its signals via transmis- 
sion control. 

A standard package of "international" 
signals will be available to all participat- 
ing broadcasters, including a complete 
program without commentary as the most 
basic service. All subscribers will be able 
to use individual feeds from venues, and 
broadcasters will also be able to book ad- 
ditional special unilateral feeds and pro- 
duction facilities. The EBU, for example, 
will take approximately 30 direct (mul- 
tilateral) feeds and perhaps 10 unilateral 
feeds reflecting the particular interests of 
its members. 

Synchronized audio will be recorded on 
multitrack recorders (4x24 track) to allow 
broadcasters to book pictures plus com- 
mentary in their own language. By pre - 
booking, several different commentaries 
can be replayed simultaneously from a sin- 
gle 24 -track reel. 

At the main arenas and certain other 
venues, space will be made available for 
special requirements, including unilater- 
al cameras. Broadcasters will be able to 
rent space for their own equipment, or to 
lease any production facilities that they 
may require (including service and 
training). 

Graphics 
Graphics will play an important role in 

the TV presentation of the Games. Graph- 
ics will be standardized on a new CG 4733 
series anti -aliasing character generator 
(Pesa). For sports coverage, graphics needs 
are less elaborate than in a large post - 
production facility: the advantage of the 
CG 4733 character generator for logos and 
text is the speed with which the images 
can be brought up in real time. Further- 
more, the unit will accept results data 
directly from a host computer to provide 

The CG 4733 character generator (Pesa), which 
will provide graphics for TV presentation of the 
Games. 

on- screen information and results (includ- 
ing time -related data) without operator in- 
tervention. 

Various graphics templates have been 
designed to provide an overall style for a 
given channel. Broadcasters will be able 
to customize the same incoming comput- 
er data (timing, statistics and competitor 
background) that is fed to everyone, to 
generate graphics in an individual look 
and layout. The same basic timing and 
data signals can be used in different fonts 
and sizes, as well as different on- screen 
configurations, according to individual re- 
quirements. 

At least 66 of the new CG 4733 series 
character generators will be used for the 
Games. They will be used by RTO '92 in 
the IBC and at main venues and the re- 
mainder will be used at other venues and 
for unilateral coverage. 

Inside the network 
To meet the necessary communications 

and control requirements, a complex net- 
work of fiber, copper and radio links has 
been designed. The RTO '92 network can 
be divided into three large subsystems: 

1. The optic fiber network 
2. The microwave radio link network 
3. Backup and security system 

Optic fiber will be used in Barcelona in 
the areas of Montjuc, Diagonal, Val 
d'Hebrón, Park del Mar, Badalona and the 
Collserola Telecommunications Tower to 
prevent the possibility of interference 
and /or signal disturbance in these areas 
of radio frequency saturation. 

Two link categories, based on the re- 
quired level of protection, have been es- 
tablished in order to protect signals gener- 
ated in each venue: 

1. Special category link: These are the 
links to be established between the IBC 
and the Collserola Telecommunications 
Tower, and between the IBC and venues 
situated in the Montjuc area. Two alter- 
native routes will be between the ven- 
ue site and the IBC transmission room. 

To establish the dual routes, two op- 
tic cables for two different ducts will be 
installed. In each transmission room 
MD '92 will install duplicate equipment 
for each video channel connected to the 
fibers via an optic fiber distribution unit. 
The signal will be transmitted and 
received simultaneously by both routes 
so that in the event of malfunction of 
one of the routes, there will be no in- 
terruption in signal reception. 

This type of link will provide cover- 
age of approximately 60% of the inter- 
national and unilateral signal circuits. 

2. Normal category link: These links con- 
nect the venues situated in the Val 
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As part of its turnkey contract with R70 '92. 
Pesa is constructing all basic broadcast facili- 
ties for the Summer Games. Shown is one of 
the prototype small production consoles. 

d'Hebrón, Diagonal, Badalona and Parc 
del Mar areas with the IBC. Backup 
transmission equipment will be installed 
in the transmission room at each site. 
This provides, in the worst of cases, a 
2:1 ratio between active equipment and 
backup equipment. The connection of 
video signals in baseband to the trans- 
mission equipment, and subsequently 
to the optic cable will be executed via 
manual distribution units. This config- 
uration allows recovery of the service 
in the event of transmission system mal- 
function. A similar redundant system 
will be installed for receivers at the IBC. 

Approximately 25% of the interna- 
tional and unilateral signal circuits will 
be covered using these normal catego- 
ry links. 

The main microwave site for the net- 
work will be the Collserola Telecommu- 
nications Tower. Microwave links will 
provide coverage for the rest of the in- 
ternational and unilateral signal circuits. 

Turnkey system 
Following international tenders, the con- 

tract to supply a complete turnkey system 
for the IBC was awarded to Pesa Electron - 
ica SA of Madrid. Pesa was nominated as 

"supplier of broadcast equipment to RTO 
'92" and is responsible for installing and 
commissioning the entire system, training 
staff and providing engineering and main- 
tenance services. Pesa is also equipping 
the main Montjuc Olympic Stadium with 
five production and control facilities and 
a continuity studio, together with four stu- 
dios and continuity for the nearby St. Jordi 
Sports Palace, where the gymnastics, 
volleyball and handball events will be 
held. 

Under the contract with RTO '92, Pesa 

is cooperating with Matsushita Electric 
which, through its subsidiary Panasonic, 
is supplying D -3 format 1/2 -inch compos- 
ite digital camcorders and VTRs for the 
Summer Games. Pesa will be responsible 
for integrating the digital VTRs into the 
IBC facilities. 
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UP TO NINE LINES 

Comunicate instant and 
simultaneously with up to nine 
distant points by speaking (and 
listening) all with all. This is, 
briefly, what Systel -3000 can 

offer you. 
No preliminary adjustment or line 

measurement is required; simply connect it 
and work. 

Easy to use: the control module can be 
either a small dedicated console or a 
standard PC or compatible. 

Some applications in the broadcast sector 
are: 

Incorporate, directly, the opinions of 
several listeners in relation to any subject, 
with the possibility of "on air" conversa- 
tions. 

i Maintain "correspondents meetings ", 
sounding different countries opinions on 
trascendental events (conferences and nego- 
tiations, political process, Olympics...). 

Carry out a wide coverage of any 
type of event (musical, political, sports, 
etc...) with reporters placed in different 
strategic positions, each one of them offe- 
ring their own views. 

Possibility of recording, with 
great quality and without the need of 
special equipment, the signal recei- 
ved, with the purpose of transmiting 
when most apropiate. 

Carry out conversations and 
discussions among distant persons or 

G( who, due to their business, are unable i to travel to the studios. 
AND MUCH MORE, THE SYSTEM 

OFFERS A WIDE RANGE OF POSSIBILI- 
TIES ENABLING MORE INTERCOMMUNI- 
CATION FLUIDITY AMONG COMPANIES, 
RADIO AND BROADCASTING, PUBLIC 
SERVICES, ARMY AN SECURITY FORCES, 
ETC. 

For further information please, 
contact our commercial address: 

1 / 

TECNOL 

sae 
APLICACIONES ELECTRONICAS QUASAR, S.A. 

P.I.Leganés. c/ Rey Pastor, 36 - 28914 LEGANES. MADRID - Tel.: +34 - 1 - 686 13 00 - FAX: +34 - 1- 686 44 92 
Circle (108) on Reply Card 
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NBC covers the 
Summer Games 

Since the first live international relay 
from the Rome Olympics in 1960, televis- 
ing the Games has assumed major impor- 
tance. Today, hundreds of millions of peo- 
ple may watch any given event live; many 
more will watch edited highlights. Plans 
for broadcasting the 1992 Olympic Games 
in Barcelona by TV networks around the 
world are ambitious. Clearly, none is more 
ambitious than NBC. 

The network will not only produce ma- 
terial for airing through the NBC -TV net- 
work, but also special in -depth program- 
ming through pay -per -view (PPV) cable, in 
association with Cablevision. Three PPV 
channels, programmed 24 hours a day, will 
be available to cable subscribers around 
the United States. 

For the first time in Barcelona, it will be 
possible to transmit any event live, even 
though there will be more venues than at 
the Seoul Olympics; 10,000 competitors 
from 170 countries will take part at 44 
venues or courses. There will be full cover- 
age of all 28 competition sports (includ- 
ing the wide- ranging categories of athlet- 
ics and swimming), three demonstration 
sports and the opening and closing 
ceremonies. 

NBC will have it all. And the price to 
"have it all" is dizzying - $416 million for 
U.S. broadcast rights. 

NBC was the first North American net- 
work to broadcast the Summer Olympic 
Games, obtaining the exclusive rights for 
the Tokyo competition in 1964. NBC also 
captured exclusive rights for Moscow in 
1980, Seoul in 1988 and now Barcelona. 

Getting ready 
The Olympics is a techno-athletic con- 

test of sorts. Like the Games themselves, 
broadcasting the Olympics is a 3 -week 
rush. After several years of intensive plan- 
ning, it is all over in a few days and there 

Portions of this article were adapted from a paper given by 

Charles Spicer and Charles Jablonski of NBC at the fall 
SMPTE conference in Los Angeles. The title of the paper 
was "Summer Olympics. Barcelona 1992: Decisions. De- 
cisions.. 

are no second chances to get it right. 
Events cannot be rerun for the sake of the 
cameras. 

Planning for the Barcelona Olympic 
event began about three years ago. The 
Summer Games are held in July and Au- 
gust, and working backward, rehearsals 
are in June and the system checkout is in 
May. From January to April, the NBC stu- 
dios, edit rooms, graphics suites and oth- 
er facilities within the IBC are installed and 
tested. Physical construction began in De- 
cember of last year; equipment was 
shipped to the site in September. 

To meet the shipping schedule, equip- 
ment was ordered starting at the begin- 
ning of this year. That means important 
purchasing decisions had to be made in 
the fall of 1990. This task can be formida- 
ble, because some of the technology ex- 
pected for mid -1992 may not have been 
fully developed - much less field -proven 
-a year- and -a -half before the Games. 

Digital or analog? 
In 1990, when system design decisions 

had to be made, there were no really large, 
totally digital video production systems 
available. Furthermore, it made little sense 
to risk so many unknowns on an event 
where there is absolutely no delaying the 
broadcast. Opening day is opening day. 
Period. 

Performance in Barcelona would be 
technically better in digital, but not neces- 
sarily operationally better, in view of all 
of the unknowns. Plus, the cost for a digi- 
tal system today - of the type NBC is 

building in Barcelona now in analog - is 

staggering. Therefore, the basic system in- 
cluding the routing switcher is analog. 

Basic tape recording, however, is a 

different story. It would be digital or ana- 
log either way. Operations personnel are 
more familiar with analog tape systems, 
but at this point in time, many people also 
have some experience with digital sys- 
tems, especially in edit rooms. 

Analog tape equipment might have 
been substantially less costly, but the fea- 
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tures of digital outweighed the higher 
costs. Digital D -3 technology was chosen 
by NBC for studio and camera -recorder 
functions because it provided editing 
speed, four audio channels (independently 
editable) and multigeneration quality. The 
size and availability of D -3 for camcorder 
use was another important factor in the 
NBC decision. 

The graphics router system being in- 
stalled by NBC uses component -digital 
serial technology. Tests of the basic sys- 

tem were conducted in New York last year, 

and results indicated that serial digital sig- 

nals can be handled with standard coax, 
patching, connectors and other typical el- 
ements found in a large video facility. 

NBC is committed to high -quality audio. 
For events, such as the Olympics, with 
wide crowd shots and lots of background 
music and sounds, stereo is a big plus. Al- 
though it does cost more, the NBC facili- 
ty router is equipped to handle stereo on 
all feeds. 

Putting on the show 
To fill its appetite for images, NBC will 

take just about every feed it can get: ap- 

proximately 31 PAL feeds from RTO '92 
and 24 additional unilateral feeds. Because 
the IBC is being constructed as a PAL sys- 

tem, NBC will also construct its facility in 
PAL. To minimize PAL to NTSC conversion 
artifacts, all storage, mixing and manipu- 
lation of the images will be performed in 
PAL. Conversion to NTSC will be made just 
before satellite transmission. 

Personnel in Barcelona will be a mix of 
U.S. and European operators. 

System construction 
NBC designed the facility now being in- 

stalled at the IBC in Barcelona, and speci- 
fied the equipment to be used. The net- 
work contracted with the Nexus consult- 
ing firm (based in the United Kingdom) to 
perform the actual system construction. 
Under the NBC agreement, Nexus will de- 
sign, build, install and commission the sys- 

tem in Barcelona. The project comprises 
in excess of $25 million worth of studio 
equipment. The NBC Center includes the 
following elements: 

The NBC Olympics Center at the !BC during the 
early phases of construction. Note the overhead 
HVAC ducts. 

Three production studios and control 
rooms 
Eight editing suites 
One large edit suite 
Four voice -over booths 
A graphics area including a 601 serial 
component digital routing system. 
40 VTR D -3 recorders 
A video, audio time -code and key rout- 
ing switching system with more than 
200,000 crosspoints 
A "non- standard formats" VTR area 
Three pay -per -view control rooms, 
which are also available for editing 

A central technical area with 120 racks 
of equipment for distribution, switching, 
source routing, standards conversion 
and video synchronization 

There will be six outgoing satellite cir- 
cuits to the United States and two incom- 
ing circuits. 

Most of the NBC facility was assembled 
and tested at the Nexus plant in 
Southampton, England. Following system 
testing and commissioning, the equipment 
was disassembled and shipped to Barce- 
lona, where it is now being installed. 

WITH ITS TEAM OF BREAKOUT 
BOXES, AUDIO INTERCONNECTS, 
BULK CABLES, SYNERGISTIC CABLE 
ASSEMBLIES AND MORE. 
Only top performers reach the Olympics. 
Gepco will perform at the "92" Winter and 
Summer games with its industry proven, 
broadcast quality cable products. Our 
team features numerous interconnect cables, 
breakout boxes, multimedia/audio & 
video cables and other star performers. 

WHEN PERFORMANCE COUNTS 
MAKE THE GEPCO TEAM OF PRODUCTS 
PART OF YOUR TEAM. 

Corporate Headquarters 
2225 West Hubba d St., Chicago, IL 60612 
Tel: (312) 733 -9555 (800) 966 -0069 Fax (312) 733 -6416 

Eastern Regional Sales Office 
Ocala, FL 

Tel: (904) 732 -4123 Fax (904) 732 -5799 

Western Regional Sales Office 
Pacifica, CA 
Tel: (415) 355 -0890 Fax (415) 359 -6298 

CABLE PRODUCES DESIGNED, DEVELOPED, 
AND PROVEN FOR THE PROFESSIONAL 
TECHNICIAN. 

CEP Gepco International Inc. 
COMING THROUGH LOUD AND CLEAR' 
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Spotlight on D3 
By Philip Livingston 

As an official sponsor of the Summer 
Olympic Games, Matsushita Electric, bet- 
ter known as Panasonic, will provide ap- 
proximately 200 broadcast cameras, 2,000 
monitors and more than 1,200 Panasonic 
D -3 1/2 -inch composite digital VTRs. 
These will be used by more than 40 world 
broadcasters in Barcelona, including the 
BBC, CTV, NBC and Televisa. The host or- 
ganization (RID) will use almost 400 units 
with many of the digital recorders located 
in central VTR rooms. All incoming sig- 
nals will be recorded in digital composite 
format, PAL 625 -line. Conversion to oth- 
er standards will either be carried out in 
the destination country or on site prior to 
transmission via satellite. The U.S. network 
providing Olympic coverage will be using 
D -3 studio VTRs, the new D -3 cam- 
era /recorders and Panasonic field and stu- 
dio cameras. One major broadcaster will 
also have one of the world's largest rout- 
ers with approximately 218,880 cross - 
points. 

The choice of the 1/2 -inch composite 
digital VTRs was crucial. D-3 fits easily into 
the composite environment within which 
most broadcasters will be working at the 
Games; the same format can be used for 
camcorders, EFP, studio post -production 
and play -to -air. Furthermore, the studio 
machines can accept all three sizes of cas- 
settes (60 -, 120-, 240 -minute) without 
adapters. 

Inside the D -3 format 
The first digital VTR standard developed 

was component D -1, followed a short time 
later by composite D -2. Both of these for- 
mats use cassettes that offer greater con- 
venience than the 1 -inch type C format. 
However, because the tape is 19mm wide, 
the cassettes are rather large and do not 
compare well operationally with the com- 
pact 1/2 -inch MII and Betacam that have 
become popular worldwide. Especially 
Livingston is the assistant general manager. technology and 
systems development, Panasonic Broadcast Systems Corn - 
pany. Secaucus. NJ. 

noteworthy is the fact that these digital for- 
mats cannot be easily adapted for ENG/ 
EFP applications, where the 1/2 -inch ana- 
log formats are widely used. 

It is possible to use D -1 or D -2 in the stu- 
dio and 1/2 -inch analog VTR for 
ENG /EFP, but this method invites several 
problems. One is that dubbing, with its in- 
herent signal degradation, is necessary. 
Another is that provisions for using and 
storing two physically different styles of 
cassettes must be made. Both these modes 
entail considerable complexity and oper- 
ational inconvenience, in addition to in- 
creased tape and storage costs. Also, us- 
ing an analog source tape for a digital VTR 
does not allow the high quality of the dig- 
ital video and audio recording to be fully 
exploited, especially as digital -processing 
cameras come into widespread use and as 
the image -capturing process improves. 

These trends led Matsushita /Panasonic, 
in conjunction with NHK, to develop the 
D -3 composite digital 1/2 -inch cassette 
format, which can be used for portable 
and studio VTRs, camera /recorders and 
library machines. However, achieving 
more than twice the recording capacity of 
the composite D -2 format required lower- 
ing the error rate despite the higher den- 
sity recording, and improving tape inter- 
change despite the narrower track pitch. 

Several new developments have allowed 
these challenges to be met: 

A new 8 -14 code modulation method, 
developed by NHK, allows for 14% 
greater recording density and improved 
recovery when compared to the D -2 
Miller squared coding scheme. 

A field -wide error -correction strategy 
implemented in an ISI processor pro- 
vides random and burst error correction 
capabilities several times greater than 
D -2 without increasing redundancy. 

A format "footprint" structure that im- 
proves digital audio "robustness,' espe- 
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cially for repetitive edits, because audio 
has a greater susceptibility to degrada- 
tion than video. 

An azimuth recording method with 
guardbands only at the editing points, 
which are especially susceptible to 
tracking errors. These guardbands min- 
imize the error rate at the editing points 
and throughout the entire edit. 

A low -tension tape transport allows gen- 
tle head -to -tape contact, producing 
decreased head wear, increased tape life 
and improved interchange. 

A reduced drum diameter lengthens 
head life by reducing relative head -to- 
tape speed and decreases power con- 
sumption, size and weight. 

A super- structured nitride film head im- 
proves the recording capability over the 
entire frequency range. 

These new techniques have produced a 

digital VTR that use a family of 1/2 -inch 
cassettes with a recording time of up to 
four hours. 

Recording system 
Figure 1 shows the location of recorded 

tracks of the 1/2 -inch digital format, often 
referred to as the footprint. 

After the video signal is sampled at four 
times the color subcarrier frequency, 
quantized and rounded to 8 bits, it is divid- 
ed into two channels. Both channels are 
±20° azimuth recorded by head pairs at 
a rate of six helical tracks per field. The 
audio signal is sampled at 48kHz for each 
of the four audio channels, quantized at 
16 to 20 bits and recorded at both edges 
of the video helical track, two sectors per 
edge. In addition to the helical tracks, 
there are also three longitudinal tracks for 

cue audio, control track and time code. It 
is important to note that the video and au- 
dio digital signals are recorded directly, 
without use of the traditional RF carrier. 

Various channel- coding schemes have 
been developed over the years, but no one 
method has been generally recognized as 

the best for digital recording. In the digi- 
tal VTR field, different channel codes are 
also used, as seen by the use of Miller 
squared for D -2 and scrambled NRZ (S- 

NRZ) for D -1. S -NRZ has the advantage of 
a relatively modest high- frequency band- 
width requirement. However, because of 
its large low- frequency (DC) content, it is 

relatively easy for intersymbol errors to 
occur. In addition, the error rate is substan- 
tially influenced by the content of the in- 
put signal. Miller squared is DC -free so its 
low- frequency characteristics are excel- 
lent, but it has the disadvantage of hav- 
ing relatively large high- frequency de- 
mands. Both these schemes rely upon real 
time complex polynomial mathematical 
manipulation of the signal. 

By contrast, the 8 -14 coding method is 
a code book scheme using four different 
look -up tables, each with a 14 -bit equiva- 
lent for every 256 8 -bit word. Word selec- 
tion is based upon the digital sum value 
(DSV) of the preceding word so the con- 
tinuous bitstream written to tape has no 
DC bias, and so that the individual words 
and the word "junctures" will have not less 

than two or more than seven identical bits 
in succession. 

This approach makes the new 8-14 code 
DC -free like Miller squared, but requiring 
only 14/16 (87.5 %) of the high- frequency 
requirements of Miller squared. In other 
words, higher -density recording is possi- 
ble without the disadvantages of S-NRZ or 
Miller squared. Intersymbol interference 
can be more readily suppressed and er- 
ror propagation prevented. The well - 
centered bandwidth allows simplified 
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Figure 1. Location of recorded tracks in the D-3 format. 

equalization and azimuth recording to be 
used with minimal crosstalk from adjacent 
tracks. Therefore, the new 8-14 code offers 
a core technology that combines the 
strong points of S-NRZ and Miller squared, 
while allowing more than twice the capac- 
ity of D -2 for high- density recording. 

One of the 
fundamental 

differences between a 
digital and analog 
VTR is that error - 

correction techniques 
in the digital domain 

enable complete signal 
recovery despite 

deterioration in the 
S/N ratio of the RF 

channel. 

Error correction 
One of the fundamental differences be- 

tween a digital and analog VTR is that 
error -correction techniques in the digital 
domain enable complete signal recovery 
by mathematical reconstruction despite 
deterioration in the S/N ratio of the RF 
channel. Exact error correction is not pos- 
sible in the analog device; this point great- 
ly enhances the reliability of digital VTRs. 
However, if a digital VTR does not have 
good error -correction capabilities, then it 
is not much different from an analog VTR, 
especially in regard to dubbing perform- 
ance. Therefore, the error -correction ca- 
pability must be maximized without un- 
reasonable hardware and software 
complexity. 

The D -3 video and audio data block 
structure use the Reed -Solomon product 
code block as the error -correction meth- 
od. The eight checkbyte inner code is the 
same for video and audio, as in D -2. How- 
ever, the video and audio outer code con- 
tain eight checkbytes, twice that of D -2. 
In addition, a more powerful error-correc- 
tion process has been developed, and as 
a result, random error-correction capabil- 
ity is improved. Thus, error -correction ca- 
pability for a random error of a few bytes 
to several hundred bytes is enhanced sig- 
nificantly. 

More importantly, the D -3 product code 
block for audio and video covers one field, 
whereas that of D -2 covers one -third of a 

field. Additionally, the 1 -field physical dis- 
tribution on the tape makes the maximum 
correctable burst error length about three 
times longer (6.912 bytes) than that of D -2. 
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These error-correction capabilities result 
in a digital format that is robust and resil- 
ient to degradation. This is the case even 
in non -ideal conditions, without being sub- 
stantially more complex or costly. 

Digital audio 
Digital audio signals are more suscepti- 

ble to degradation than video, because hu- 
man hearing is more attuned to errors 
than the eye, and this is exacerbated by 
editing. When an audio channel is edited, 
it is not only the audio sectors at the edit 
in /out points adjacent to the prerecorded 
sectors that are affected but all the adja- 
cent audio sectors in between as well. This 
results in the new and old sectors being 
subject to degradation due to tracking er- 
ror. Digital audio, therefore, requires an 
even more robust recording scheme than 
video, and to answer these concerns the 
following steps have been taken in D -3: 

The error-correction power of the out- 
er code structure is increased by mak- 
ing the check block eight bytes long. 
Because the audio outer code is 16 
bytes long - quite short in comparison 
to the video code (136 bytes) - audio 
correction capacity is dramatically in- 
creased in comparison to that for video. 

The sample shuffling range is increased 
to cover one field. This distributes con- 
tiguous samples of the audio signal onto 
different sectors so that a burst error 
one sector long is converted to single 
occasional errors in continuous samples 
of the audio signal. Thus, highly precise 
interpolation can be produced from the 
samples adjacent to an erroneous 
sample. 

Samples of the same audio channel are 
distributed to adjacent audio sectors to 

EDIT IN 

be recorded by head pairs in the direc- 
tion of the track pitch. As a result, dur- 
ing editing of a single audio channel, 
one sector is not degraded by the edit- 
ing of an adjacent channel. In other 
words, potential degradation is reduced 
by half. 

By sector shuffling, which distributes 
the sectors of each audio channel to the 
opposite edges of the tape, more effec- 
tive compensation can be made for lon- 
gitudinal tape damage or defects. 

Interference factors arising from single 
audio channel editing are reduced by 
a recording method with guardbands 
only at the editing point. 

Editing point guardbands 
In order to maintain reliable interchange 

for the D-3 format with a track pitch about 
half that of D-2, several fundamental items 
had to be improved: 

The reduction of interchannel crosstalk 
and intersymbol errors through the use 
of the new 8-14 modulation code and 
azimuth recording. 

The improvement of random and burst 
error-correction capabilities without ad- 
ditional cost or complexity. 

Improvement in the handling of digital 
audio. 

These three items have been discussed 
previously. A fourth, improving the record- 
ing footprint after editing, also needed at- 
tention. 

Interchange errors can be attributed to 
two factors. First, are the linearity errors 
caused by drum machining tolerances or 
tape weave. Second, are track shift errors 

EDIT OUT 

MISTRACKING ERROR 

INSERTED TRACKS 

Figure 2. Editing improvements with guardbands in the D-3 format. 

28 Olympic Games Supplement BE February 1992 

caused by differing head height or track- 
ing misadjustment. 

Using two VTRs with opposing maximal 
errors, the worst -case error rate is at the 
in /out insert points when observing a tape 
that was recorded on one machine, insert - 
edited on the second machine, and then 
played back on the original machine. In 
this case, the degradation in the record- 
ing can be clearly identified. First, the 
track being recorded over by a track of the 
same azimuth may not be fully erased 
and, to some extent, may still remain in- 
tact. This is the so- called "same azimuth 
incomplete erasure" problem. The other 
factor is that adjacent tracks are also par- 
tially erased by the new information be- 
ing recorded "off- track" or out of align- 
ment. This is the "track- shaving" problem. 
Of the two, the incomplete erasure prob- 
lem is the more serious, requiring a track- 
ing error of only half that of the track - 
shaving problem to produce an equivalent 
increase in error rate. 

The basic D -3 digital format recording 
footprint uses azimuth guardband -less re- 
cording. In addition, at edit points only, 
a guardband is added through the use of 
flying or rotary erase heads that are slight- 
ly wider than the total track pitch. Also, 
for the edit area other than the edit in /out 
points. the entire track pitch (width) is 

erased prior to recording. This results in 
greatly reduced errors because of the 
"same azimuth incomplete erasure" prob- 
lem. Therefore, a significant error rate 
reduction has been achieved at edit points 
and throughout the edit duration as well. 
(See Figure 2.) 

These new techniques overcome the 
traditional limitations of narrow track re- 
cording and result in a practical broadcast 
recording system suited to repeated edit- 
ing and robust tape interchange. 

Low-tension transport 
A major improvement inherent in the 

D -3 format is the use of significantly less 
tape tension - approximately 30 grams, 
or about one -fourth that of D -2. This has 
been made possible by extensive study of 
the effect of the head pole piece shape on 
the aerodynamics at the tape /head inter- 
face when metal particle (MP) tape is used. 

Because MP tape is considerably more 
flexible than oxide tape, it flows more 
fluidly as it rides on the air film between 
the tape and head cylinder. Therefore, 
careful design of the head "shoulder" area 
provides the intimate contact required be- 
tween the head and tape at a tension that 
does not wear the head or tape excessive- 
ly. In addition, by keeping the upper and 
lower cylinder portions stationary, and 
rotating just the center "head disk;' only 
the proper volume of air is generated (the 
head spins at 5,400rpm). 
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The way we see it, 
the Olympics 

is no place for amateurs. 

HK -355 FIT CCD Studio/Field Camera 

The emotion one experiences when watching 
Olympic athletes compete is in large part stirred by 
the knowledge that these incredibly gifted, dedicated 
individuals are driven by only one thought: 
being the best. 

Which is why those who broadcast the games 
should demand the same high levels of performance. 

This year many of the studio and hand -held cameras 
at Barcelona will be supplied by Ikegami Electronics. 
They'll include our flagship HK -355 FIT CCD 
studio/field camera, HK -355P companion portable, 
and a large number of HK -323, HK -323P and HK -381 
tube cameras. 

Because broadcasting the Olympics is no place 
for amateurs, these fine broadcasters will be using 
Ikegami cameras: 

BROADCASTERS 
CAMERA QUANTITY 

HK -355 HK -355P 

Television Espanora 
(Spanish State Television) 81 53 

TV Madrid 
(Madrid Local TV) 6 5 

Canal Sun 
Andalucia TV 

6 

Basque TV 11 7 

Galicia TV 9 2 

These professionals, along with the athletes will go to 
Barcelona to perform at their very best. Ikegami, too, 
will focus on just one thing: supplying the best cameras 
and monitors. Only the best make it to the Olympics. 

Ikegami 
7e P ;) Cliaice 

Ikegami Electronics (U.S.A.), Inc. 37 Brook Avenue Maywood, NJ 07607 
East Coast: (201) 368 -9171 West Coast: (310) 534 -0050 Southeast: (305) 735 -2203 

Southwest: (214) 869 -2363 Midwest: (708) 834 -9774 
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Olympic stars 
During the numerous hours of programming broadcast 
from the Winter and Summer Olympic Games, nearly 
everyone will take a few minutes now and then to 
watch and listen as their favorite participants challenge 
others from around the world and the record 
performances from past Games. History will record 
those who take the gold, silver and bronze as the 
"stars" of this Olympiad. 

As observers, each of us will have our 
own favorites and stars, whether they win 
medals or not. Behind the scenes, many 
others of the broadcast and production in- 
dustry should be given star status as well. 
These are the numerous products that 
make it possible for the world to enjoy this 
quadrennial event. 

In early December, Broadcast Engineer- 
ing invited manufacturers serving the pro- 
duction and broadcast businesses to indi- 
cate products that would make Olympic 
debut performances in the 1992 Olympic 
Games. The following information is tak- 
en from the responses to that request. 
Parenthetical values denote the number 
of units supplied, when that information 
was provided. 

If you wish to receive information about 
these products, please circle appropriate 
numbers on the Reader Service Card 
bound in this supplement. 

AUDIO 
beyerdynamic: 

ENG /EFP omnidirectional dynamic micro- 
phone; internal shock -mount system for 
reduced handling noise; contoured for extend- 
ed upper frequency response 201 

MC833 stereo condenser mic; three shock - 
mounted diaphragms create smooth, wide - 
range response; M -S or X -Y stereo micing; han- 
dles high SPL for sound effects, crowd am- 
bience 202 

TE 170 miniature VHF camera -mount wire- 
less receiver, adjustable headphone gain con- 
trol; compatible with 170 series 
transmitters 203 

DT108, DT109 headsets 204 

Clear -Com: 
Matrix Plus intercoms used in HDTV Vision 

1250 production vans 205 

Comrex: 
DXR, DXP digital audio encoders, decoders; 

with G.722 compression algorithm for ISDN; 
rack -mount, portable versions; 7.5kHz full- 

duplex audio on digital lines or 56kbit /s or 
64kbit /s services 206 

Fidelipac: 
Dynamax CTR90 series cartridge recorders 

(240) 207 

Graham- Patten Systems: 
D /63AM 800 digital edit suite audio mixer 

(24); to 56 inputs, analog or digital; 16 full - 
function mixing channels; four digital and four 
analog outputs; any input assignable to any 
fader and any output 208 

Neutrik: 
PROFI series professional phono plug spring - 

loaded shell protrudes to make ground connec- 
tion before the signal path; "bolting system" 
avoids accidental disconnection and improves 
ground contact 209 

SPEAKON speaker connectors; protected, 
heavy -duty contacts 210 

Philip Drake Electronics Ltd.: 
PD505020 -bit digital audio conversion unit; 

1 -rack unit package holds three Eurocards for 
conversion at 44.1kHz or 48kHz rates; 16-/18 - 
bit dither selection; PD9372 AES/EBU to SDIF- 
2 conversion option 211 

RAMSA: 
500 series speakers; WS -A550 low- frequency 

and WS-A500 high -frequency modules; bass re- 
sponse to 30Hz 212 

WS-SP2A signal processor, crossover; stereo 
or dual mono channels 213 

WP -9220 power amp; 200W /channel into 8 
loads; high slew reduces TIM 214 

WM-S1 miniature electret cardioid mic; semi- 
rigid support rod for various mounting require- 
ments makes no noise when flexed 215 

Shure Brothers: 
FP410 portable automatic audio mixer; In- 

telliMix circuitry controls number of active 
mics, activates mics on voice, not ambient 
noise; transformer -balanced inputs; rear -panel 
jacks link several mixers together 216 

SM89 shotgun microphone 217 
VP88 stereo microphone; single -point con- 

denser design with two independent ele- 
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ments for M -S stereo; switch selects L/R or 
single-output cardioid or bidirectional mic 
modes 218 

Siemens Audio: 
Neve 6608 48 -input mobile console; dual - 

input mono /stereo channels; multiple mix - 
minus; 4 -band parametric EQ; silent switching; 
reset function from microprocessor-controlled 
system 219 

AMS AudioFile PLUS workstation; I6- output, 
8 -input hard disk digital audio recorder, editor; 
4-hour audio storage expands in 4 -hour blocks; 
analog and digital signal handling 220 

Soundtracs: 
Megas Mix consoles; 4 -bus systems; four 

frame sizes for 12 -2 to 32-4 -2 configurations; 
three types of input modules, two dual group 
module options; meter bridge; supplied for 
Winter Games 221 

SPA sound reinforcement consoles; front-of- 
house or monitor applications; frame for 24, 
32, 40 and 48 inputs; eight auxiliaries, four 
parametric equalizers with switching for 
pre /post fader use; local auxiliary on each 
channel; supplied for Winter Games 222 

Studer ReVox: 
A807 4-channel t /-inch center 7C audio 

recorders 223 
900 and 962 audio mixers 224 
990 audio consoles (11); 24 -, 34- input, with 

in -line multitrack monitors; extensive mix - 
minus facility for multiple dedicated line feeds; 
snapshot storage of console configuration for 
instant recall 225 

Telex Communications: 
CS9700 intelligent intercom systems; 

300x350 matrix integrates communications 
within the broadcast facility as well as sources 
and destinations at outside locations; supplied 
for Winter and Summer Games 226 

CS9500 intercoms; 3 supplied for individual 
venues 227 

VIDEO 
angenieux: 

15x6.5; wide -angle f /I.6 zoom lens for stu- 
dio, EFP 228 
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 Super 1000; lm lens systems (30) 229 
l4x ENG lenses (70) 230 
F10-400; 40x HDTV lenses in Thomson pro- 

duction vehicles (10) 231 

15x HDTV lenses; for use with BTS cameras 
(10) 232 

40x lenses on Sony cameras (2) 233 
20x lenses for BTS LDK9 (11) 234 
14x7 lenses for BTS LDK91 (8) 235 

Anton /Bauer: 
Magnum 14 Logic series Nicad battery; close- 

ly matches power and voltage requirements of 
Panasonic digital 1 -piece camcorders 236 

Magnum quad charger with interactive link 
between battery and charger restores maxi- 
mum capacity, reduces cell imbalance, mem- 
ory and other poor performance factors; 4- 

position charger, 3- charge termination tech- 
niques 237 

Ultralight 2 Automatique on-camera light; 
operates only when VTR is recording 238 

BTS: 
KCH HDTV tube cameras; use fiber -optic or 

analog cables 239 
HDTV CCD portable camera 240 
HDTV slow-motion recorders; 104s storage 

capacity 241 

BCHI000 HDTV VTRs 242 
HD-MAC decoder 243 
HDTV synchronizer 244 
RMH 1000 HDTV video mixer 245 
HDTV monitors 246 

Chyron: 
Scribe iNFiNT. graphics, title generators (38); 

optional frame buffers; video capture; Trans- 
form; 64Mbyte memory expansion; advanced 
font utility and intelligent interface 
features 247 

egripment: 
Skymote moving camera cranes (15); elevates 

cameras for unobstructed view of the event; 
15 supplied for Summer Games 248 

Hothead remote camera pan /tilt heads (40); 
mounts to camera cranes or in fixed positions; 
40 supplied for Summer Games 249 

EVS Systems: 
LVS live slow-motion solid-state video record- 

ers (5); RGB /YUV or 4:2:2 parallel 525 -, 625 - 
line modes; NTSC, PAL encoder /decoder op- 
tion; 12.8s expands to 64s; variable speed range 
from standard to still 250 

For A: 
Multi- Viewers; simultaneously displays mul- 

tiple video signals on one monitor; internal syn- 
chronizer permits the use of non -synchronous 
inputs; 4- image, MV -40D; 9 -image MV -90C; 16- 
image MV -160A; MV -160 includes 2 -page 9-, 12- 

and 13 -image displays from 32 inputs. ..251 

Fujinon: 
A14x8.5EVM hand -held lens for 2/3 -inch 

cameras; 5- position grip; MOD 0.65m; five 
speeds from 7s to Is for end-to-end zoom; f /1.7- 
2.0 at maximum length; integral 
extender 252 

Grass Valley Group: 
Model 250 video production switcher; E-M EM 

effects memory; keying, key mask and sil- 
houette key edging; program /preset mixer; in- 
terface to DPM -700, kaleidoscope effects, ma- 
nipulation systems; six aux buses; control for 

titling, input processors 53 
Model 110, 200 and 300 switchers ....254 
/Cadenza digital picture processor ....255 

VPE -251 editor; mid -price system with BINS, 
SWAP and 16,000 -line EDL; controls 14 VTRs; 
battery backup 256 

Hitachi Denshi: 
SK-F300 studio (4) and SK-F3 ENG CCD 

cameras with RGB triax (4) 257 
HV -C10 cameras (PAL /NTSC); used in f ixed- 

position applications (25) 258 
X -One A docking ENG camera; 750 -line res- 

olution; 60dB S /N; auto-knee, flare compensa- 
tion; variable shutter (2) 259 

Ikegami: 
HK-355 studio (107), HK -355P portable (67) 

CCD cameras; triax, multicore or FO cabling; 
450,000 pixels for 800 -line resolution; variable 
shutter; same control equipment operates both 
models 260 

HK-323, HK -323P CCD cameras and HK-381 
tube type camera 261 

Panasonic Broadcast Systems: 
AJ -D350 1/2-inch digital composite V'Rs; 20- 

bit digital audio on four independent editable 
tracks; ±15% pitch correction; AT tracking vid- 
eo heads 262 

AJ -D310 1 -piece camera recorder with t /2- 
inch D -3 format; supports all three S -type cas- 
settes; camera section equivalent to 
AQ -20D 263 

AQ-20D digital processing camera; digital 
serial output; 3 2/3 -inch CCDs with 750 -line 
resolution; docks to AU-410 MII VCR 264 

Quantel: 
Paintbox /Picturebox graphics and still - 

stores 265 
Flash Harry editing 266 

Ross Video: 
RVS 630 production switchers (2) ....267 
RVS 210A video switchers (5) 68 

Sachtler: 
% Reporter series; -20H on- camera mini light 
uses 20W or 75W G4 lamps as a fill or eye light; 
-50H mini lights accept 30W, 50W and 100W; 
both units include an easy -focus feature; 
produces a flat field of light from spot to 
flood 269 

Sony: 
BVE -9100 edit control system; available for 

NTSC, PAL, PAL -M; 32 -bit processor; CPUs on 
interface boards; controls four audio channels, 
14 VTRs in simultaneous roll or 12 -play, 8- 
record; four GPI ports, expandable to 32; col- 
or display 270 

DVR -20 D-2 videotape recorders; 2nd - 
generation composite digital VTR; includes fea- 
tures for improved editing efficiency; digital au- 
dio in jog mode; digital audio crossfades; auto 
edit tracking; CTL /LTC confidence 271 

Thomson Broadcast: 
625 -line cameras (100) 272 
77V 1647, 1647.S Sportcam series; microlens 

CCDs for greater sensitivity; compatible con- 
trol units for system integration; multicore EFP 
system for TTV1647.S through CA25 adapter; 
triax with CA84 module 273 

7TV 1542 studio/OB CCD camera; contrast 
compressor restores dynamic range of the 
CCDs; dynamic lens correction; contour, aper- 

ture, physiology correction; triax link ..274 
IMPULS 8- or 16- input, 8 -key input 4:2:2 com- 

ponent video switcher; 4 -layer M/E for 2- 

foreground, 2- background manipulation; line- 
ar, chrominance and luminance keying; key 
compose and key management; 6 -bus routing 
feature 275 

COLORADO 4:2:2 digital color processor D-1 

or analog, eight multifile memories hold 400 
scenes each; controls RGB white, black and 
gamma levels; cut, dissolve transitions 276 

4:2:2 KEYER serial composite digital proces- 
sor with mix and key facilities; 10-bit archi- 
tecture 277 

SYNONYM 4:2:2 component mixer; 11- 

source; independent keyer modules with USK, 
MSK, DSK 278 
7TV 3305 Betacam SP VCR, operates with 
TTV1647.S as camcorder 279 

77'V 7651, 7661 separate A /D, D/A convert- 
ers; for RGB, YCrCb analog, serial /parallel dig- 
ital signals 280 

7TV 7671 combo A /D-D /A converter .281 
Serial digital routers TTV 5775 16x4. TTV 

5790 32x16, 'ITV 5791 32x32; all systems with 
expandable matrices 282 

Digiphase 4-channel; automatic phasing of 
digital 4:2:2 component signals; manual mode 
acts as digital delay line; split screen shows 
adjacent channels for easy setup; image 
freeze 283 

Also HDTV cameras (25), equipment for 
HDTV digital suites (4) and 625 -line digital suites 
(15) and various digital recorders and Betacam 
SP equipment 

Videotek: 
Prodigy production switchers; composite and 

component versions; three primary buses serve 
these 8 -input systems; 100 programmable rou- 
tine memory; keying facilities include RGB op- 
tion: two supplied 284 

Vistek Electronics Ltd.: 
Vector VMC standards converter; incor- 

porates V4501 vector motion estimation gener- 
ates vectors based on detected motion between 
fields for reconstruction of moving images in 
correct spatial positions .... .... ....285 

Vector V4401 standards converter; basic unit; 
may be upgraded with VMC package ...286 

SUPPORT 
BASYS Automation Systems: 

D -Cart digital audio management system, 
multi -user hard disk editor; 55 -hour mono ca- 
pacity supports 15 play channels, 10 record 
feeds, 12 workstations with edit functions; from 
Australian Broadcasting Corporation ...287 

BTS: 
HDTV OB vehicles (7) 288 

Graham -Patten Systems: 
UTECS universal TV equipment control sys- 

tem; to seven workstations; to 255 remote sys- 
tems can be assigned to each UTECS unit 
through quality -control routing switcher for 
centralized equipment adjustments . . .289 

Grass Valley Group: 
SMS -7000 signal management system; seri- 

al digital router handles analog, digital or hy- 
brid mix of both formats; 64 square matrix, ex- 
pandable to 1,024 square with 100 levels of 
control 290 

MAX -9000 A /D, D/A converters 291 
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Nesbit Systems: 
E7S v 1.0 equipment- tracking system; bar 

code system for shipping, receiving, location 
tracking, reconciliation; PC LAN modem access 
feature; "packaged" items may be tracked as 
one unit 292 

VTL videotape library system; archive, re- 
trieve, report generation; bar code scanner and 
label printer identify and track location of 
tapes; searches on one or more fields; synop- 
sis window provides description 293 

Philips TV Test Equipment: 
PM 5639 portable hand -held color monitor 

analyzer; a "standard observer" with dielectric 
interference filters to simulate the human 
eye 294 

Philip Drake Electronics Ltd.: 
Venue Intercommunication Signaling Ap- 

paratus; custom intercom with portable equip- 
ment rack; control panels for general use and 
studio VTR operators; 4 -wire lines between 
venues and London -controlled by portable 
PC; paths, keys, functions assignable by 
software 295 

9375 A/D, 9367 D/A converters; 20 -bit sam- 
pling; adjustable DC offset; improved distortion, 
response performance 296 

9000 series video DAs (155) 297 

RF Technology: 
RF- 233C /AC transmitters (26); AC /DC pow- 

er supply, switch -selected output level; wide - 
hand RF output 298 

Advertiser's Index 
Page 

Number 
AEO SA 23 

Telephone 
Number 

Anton /Bauer 11 ....203 -454 -1969 

For -A -Corp 
of America 15 ....508- 650 -3902 

Gepco 25 ....312 -733 -9555 

Hitachi Denshi 
America BC 516 -921 -7200 

Ikegami Electronics, 
Inc 29 ....201- 368 -9171 

Panasonic Broadcast 
& TV IFC -1 ....800 -524 -0864 

Panasonic Broadcast 
& TV 12 -13 ....800- 524 -0864 

Pesa America 16-17 ....205- 880 -0795 

Pesa/Chyron 19,21 ....205- 880 -0795 

Sony Business 
& Professional 
Group 4 -5 ...800- 635 -SONY 

Thomson Broadcast ..IBC .. 201- 569 -1650 

Thomson Tubes 

Electroniques 3 ....331.604 -8175 

RF-200D receivers (14) and UPL-200 /1 trans- 
mitters (14); 250mW and 2W systems ...299 

Scientific- Atlanta: 
7775B video exciter; Ku -band complies with 

NTC -7, RS-250B; for NTSC /B -MAC, IF; ATIS fea- 
ture; remote control; provides three audio sub - 
carriers 300 

75301 international video receiver; N7SC, 
PAL, SECAM, sound -in -sync; Ku -/C -band com- 
patible, automatic polarization; 525- /625 -line 
switch; remote control; three audio subcarri- 
er channels 301 

8860/8861 antenna control system; manual 
or automatic antenna positioning for SA anten- 
nas; AdapTrack option predicts, learns orbit; 
can track inclined orbit satellites; azimuth, ele- 
vation, two polarizations controlled ....302 

Tektronix: 
VI7S 200 N7SC inserter; for VITS, full -field 

test /text messages; 8 -field sequence for use 
with BTA ghost canceler reference; 12 -bit dig- 
ital signal generator 303 

VS2II PAL frame synchronizer; 8 -field mem- 
ory avoids decoding, encoding; 10-bit A /D, D/A 
conversion with 4xFsc sampling; analog and 
composite digital I/O facilities 304 

VM700A /Opt 90 for audio measurements; 
used with ASG 100 audio generator; channel 
separation vs. frequency plots; THD +N vs. fre- 
quency; high resolution and view harmonics 
spectrum modes; generator unit includes 4s 
non -volatile memory to store voice message:305 

Videotek: 
Model TVM -621/P combo waveform /vector 

monitor; 3 -input unit displays parades, wave- 
form /vector overlays and vector overlays; 12 

function /filter combinations; R -Y mode for 
differential phase measurements (46) ...306 

Editor's note: The preceding information lists a wide range 
of equipment, but certainly not everything needed for the 
complex Olympic coverage. Our information request went 
to more than 250 manufacturers. Those responding includ- 
ing broadcast organizations from many different countries. 
will take part in relaying the Games to the viewers. 

These organizations will use new products and new tech- 
nology that we are not informed of. because some groups 
are reticent to announce their involvement in an event. 

It is interesting to note that Vision 1250. the European 
HDTV consortium, will relay the Games to the European 
audience in high- definition pictures and six channels of au- 
dio (stereo + 4 monaural commentaries) by satellite. Ap- 
proximately 150 receivers have been located in major cit- 
ies and towns throughout Europe in places easily 
accessible by viewers. No doubt some of the products of 
Vision 1250 will find their way around the world in the near 
future. 
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When it comes to performance, THOMSON BROADCAST has an impressive 

record. For example, in 1985 it was the first company to make all-digital com- 

ponent studios available to producers. Since then, THOMSON BROADCAST has 

continued to introduce significant changes in broadcast techno ogy, including 

L ERTVILLE 
OES DIGITAL 

__. 1 

soh 
TTV1542.3 CCD 

Slud ifOB camera 

HD 1250 Light. High 

Definition ENG /EFP camera SYNONYM. Component digital 

270 Mb /s production mixer. 

the large -scale all -digital systems it builds today. The company's strengths will 

be in evidence throughout the Winter Olympics in Albertville. The image quality 

for this event has to be nothing short of exceptional. And the best guarantee 

for such quality is the range of digital equipment used for its official coverage. 

THOMSON BROADCAST is the supplier of digital equipment to the majority of 

companies covering the Games, giving it a massive presence dJring the entire 

event. This presence, together with the part played by THOMSON BROADCAST 

in making Europe's HDTVa reality, add up to a convincing demonstration of out- 

standing know-how. The kind of know -how that's helping to define the future of 

broadcasting. 

0: THOMSON BROADCAST 

State of the 4 i/tal art 

THOMSON BROADCAST - 17, rue du Petit -Albi - B.P. 8244 - 95801 Cergy- Saint -Christophe Cedex FRANCE - 

UNITED KINGDOM - THOMSON BROADCAST, Ltd. - 18 Horton Road - Datchet - Berkshire 

IICA . niolo cnN Rananr.aST Inc. - 49 Smith Street - P.O. Box 5266 - Englewood. New 

Circle (100) on Reply Card 

Full component digital OB van. 

(33 -1) 34.20.70.00 - Fax : (33 -1) 34.20.70.47 - Télex : 616 780 F 

SL3 9ES - (0753) 581 122 - Fax : (0753) 581 196 

Jersey 07631 - (201) 56916 50 - Fax : (201) 569 15 11 
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The SK -F family of broadcast cameras. 
Designed for the way you work. 

The new SK -F3OO series. Even 
greater sensitivity and resolution, 
in a compact size you'll appreciate 
in the studio and in the field. 

Hitachi's Micro -Lens Array FIT CCD 

and unique FM wideband RGB triax make 
the new SK -F300 series the clear leaders in 

broadcast cameras. The Micro -Lens Array 
on each CCD chip increases the camera's 
sensitivity by one full f -stop. FM wideband RGB 

triax reduces RF noise dramatically. Together with 
our exclusive Peltier CCD cooling system, they 
offer you unbeatable performance in a remark- 
ably small camera. 

See all the members of the SK -F family. 
Call the Hitachi Denshi America, Ltd. Regional 
Office nearest you today. 

'Composite max and muhicore are also available. 

j 

New space -saving 1 /2 -rack CCU with built -in power supply. 

SK -F2 -Our 
broadcast 
ENG camera 

700 H. TVL 

IT400KCCD 
High res. 1.5" VF 
(650 TVL) 

Computer 
controlled 
auto set -up 

portable panion portable 
for SK -F7OO/ 
SK -F3O0 Series 

Sa , 

Standard dard or Micro- 
Lens Array CCD - 

Auto knee and 
knee aperture . \t - 

Docks to Betacam 
& MII 

SK-F200- 
Our compact, 
general purpose 
studio camera 
A member of the 

SK -F300 Series 

IT 400K CCD 

700H.TVL,62dBS/N 
Plug -in 6- position ND 
and CC filter wheels 

SK -F75O -High 
performance 
studio /field 
camera 

FIT 450K CCD 

800 H. TVI, 
62 dB S/N 

Full RGB auto set -up 

Knee detail prevents 
over -enhancement 

HITACHI 
New York 516- 921 -7200 Atlanta 404 -451 -9453 Chicago 708- 250 -8050 Dallas 214- 891 -6381 Los Angeles 310- 328 -6116 
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