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When you’re making the transition
to stereo TV, make the move to T~ .
ADM. In addition to stereo, you L ke e : N =
can have the traditional ease of o 7 ' —
operation, reliability and quality
available only with ADM consoles.

ADM'’s top of the line BCS has
proven to be a best seller at
major networks, affiliates and
independents. The console features
input pre-selection and bussing, dual
cue, group mute and Slidex® VCA
control of all main program paths
provide superior stereo tracking...
making ADM your logical choice.

BCS SERIES

For any broadcaster who needs ADM
quality at a price that will be gentle on
your equipment budget, the S/TV fills
the bill.

With the ADM five year warranty.on parts
and labor you can buy it and forget it.
It will handle your stereo needs now
and in the future. Call us, we like to
make life easier for our friends.

S/TV SERIES

®

The ADM Technology, Inc.

Audio 1626 E. Big Beaver Road, Troy, Michigan 48084
Company Phone: (313) 524-2100 » TLX 23-1114
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With the antenna

that works!

In Brownsville,

In Seattle,

In Miami,
 Everywhere!

Midwest combines its mobile pro-
duction unit experience with the
latest antenna technology to bring
you the 8-23, a satellite news vehicle
that enables you te uplink a story
from virtually anywhere. |
The 5-23 incorporates a Vertex 2.6M
antenna with 50db gain into a unit
that is spacious enough for full pro-
duction capability. vet has excellent
weight distribution and a wide GVW
safety margin.

An integral deployment and posi-
tioning systemn ensures dantenna

Circle (3) on:Reply. Card
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accuracy, even in heavy weather.
You can choose from a variety of
equipment configurations and sev-
eral domestic and foreign chassis

models.

Call for specifications and antenna
patterns on the $-23. 5-18, S-1 Fly-
away or any of our mobile satellite
news systems. L

The Midwest 5-23. The mobile sat-
ellite news system that works.
Everywhere, ' .

2.6M Vertex Antenna

* =50db Gain at 14.25 GHz

® >3bdb Cross Polar Isolation

¢ Meets 29"25iﬂg6 FCC 2" Spaciing Curves

MIDWEST

Communications Corp.
One Sperti Drive

 ‘Edgewood, KY 41017

606-331-8990
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DIGITAL TECHNOLOGY FOR AUDIO AND VIDEO: '

A maze of computer circuitry and programming software lies

behind the screen of a digital graphics system or the control

panel of an audio special effects unit. This special emphasis sec-

tion analyzes how digital technology is being applied to meet
= ed i i the needs of broadcasters and unravels the mysteries of how

Page 42 these systems work.

22 Digital Graphics From the Inside Out
By Carl Bentz, special projects editor
A few hours at the controls of a graphics system is
enough for almost anyone to operate the system with
relative ease. The external simplicity belies the complex
hardware and software that lurks behind the covers.

42 The All-Digital Studio
By Ned Soseman, TV technical editor
The use of digital processing technology opens the door
for new production trends with significant market ap-
peal. This special news report examines the current
state of the all-digital video production center. A related

article looks into the question:
e What [s 4:2:2?

60 The Future of HDTV
By Ned Soseman, TV technical editor
The operation of and potential for high-definition televi-
sion have been discussed and debated for years. Only
recently, however, have practical working systems been
impiemented. Related articles also examine:
® Can HDTV Survive?
¢ Hi-Vision Comes to America

86 Inside Digital Delay Systems
By Richard C. Cabot, P.E., Ph.D., Audio Precision
The growth of digital-based audio equipment for the
broadcast industry has been explosive. Much of the new

£ e 2.l . vyt hardware is built around digital delay (memory) circuits.
SEUEEEOEE |5 5 2 A related article discusses:
BEEEEODE-& = ¢ Microcontroilers for Digital Audio Delay
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ON THE COVER
Digital graphic systems have, more than any
other single development since color,

impacted the look of television. Once DEPARTMENTS

little more than a novelty, graphic ele- 4 News 20 Management for Engineers

ments generated by computer-based sys- 6 Editorial 108 Applied Technology: NEC DVE System 10
tem_s have become th.e mainstay of TV 8 FCC Update 116 Field Report: Polaroid FreezeFrame
stations and production houses for a 10 Strictly TV 124 Station-to-Station

wide variety of needs. Our cover illus- 12 re: Radio 130 SBE Update

trates this trend and some 0! the 14 Satellite Technology 132 Business

elements that make it possible. 16 Circuits 137 People

Cover graphic design by Deb Wal- 18 Troubleshooting 138 New Products

ther, Overland Park, KS. The news
graphic was prepared by lJerry
Cappa, WABC-TV, New York
(supplied courtesy of Ampex).
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With a total commitment to the
broadcast industry providing:

® The latest in UHF and VHF
transmitter technology

B Maintenance service
24 hours a day

® Site Analysis Installation and
Field Engineering

& Retrofit evaluation and
installation

= Worldwide experience,
personalized and responsive
to your individual needs

COMARK COMMUNICATIONS, INC. Route 309 & Advance Lane, Colmar, PA 18915
an affiliate of IfXThomson-CSF (215) 822-0777 = Telex: 846075
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NAB calls for EPA,
FCC guidelines

The National Association of Broad-
casters has urged the Environmental
Protection agency to adopt federal radio
frequency human exposure guidelines to
pre-empt overly restrictive state and
local measures. NAB called for adoption
of the American National Standards In-

stitute’s standard, which has been chosen

by the FCC. The association said the
ANSI standard will provide more than
adequate safety for the American public,
yet will not impose unnecessary restric-
tions on electronic communication
systems.

According to NAB, quick action is
needed because broadcasters are ex-
periencing delays, restrictions and pro-
hibitions from constructing or expanding
their facilities due to non-federal policies.
NAB said the agency should be able to
reach a decision well in advance of its
December 1987 timetable.
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NAB also has called for an indepen-
dent study to determine how land mobile
allocations in the UHF TV bands will af-
fect the broadcast quality of UHF TV sta-
tions. Edward O. Fritts, NAB president,
appeared as the keynote speaker at the
Annenberg Schools of Communications
Policy Forum on HDTV. He said the com-
mission appears ready to give land
mobile the UHF TV frequencies needed
to transmit HDTV, which would cause in-
terference to existing UHF broadcast and
would prevent development of free,
over-the-air HDTV service.

Fritts said these allocations are un-
necessary because land mobile radio
makes inefficient use of the frequencies it
now has and could more than quadruple
the number of stations within its present
frequency allocations if it switched from
FM to single sideband. He added that
studies commissioned by the FCC

already show that more land mobile
allocations in the UHF TV bands will fur-
ther degrade the broadcast quality of ex-

isting UHF TV stations. He said con-
sumers may never be able to enjoy high-
definition UHF, even though HDTV is a
reality, citing the first UHF terrestrial
broadcast of HDTV, beamed on Dec. 5,
1986 from WUSA-TV on channels 58 and
59. The broadcast was sponsored by the
NAB, the Association of Maximum Serv-
ice Telecasters and Japan's NHK.

Ampex submits
digital format

Ampex has submitted its composite
digital videotape recording format to the
SMPTE Video Recording and Reproduc-
tion Technology Committee for con-
sideration as a SMPTE/ANSI standard.

Sony also submitted the same com-
posite digital format specification to
SMPTE.

Through a cooperative effort between
Ampex and Sony, all aspects of the for-
mat as it relates to an NTSC environment

Continued on page 136
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VARIABLE -
VOLTS FULL SCALE

INTEN —(@- SSALE

bye old standa}!

Leader’s new LBO-5860B Half-Rack Waveform Monitor
delivers all its features for $590"° less.

As good as you were, old standard,
your time has passed- The Leader
LBO-5860B is better because it's
easier to use and delivers all your
features for only $1,740 list. In fact,
among the top-quality units available
today, it has the lowest cost.

The LBO-53860B

sets new standards.
Compare the LBO-5860B to any

other haif-rack unit—be it the Tek' 1730

which lists for $22507 or even the old

LBO-5865

standard, Tek'
528A, at $2,330"
You'll agree the
high-performance
LBO-5860B has
no equal in ease
of use and value:
» RGB at no extra
cost, optional LBO 5865, designed for
T Rk e oSSt
Tvog_%t§5%18n§f'de sZ|ecﬂun with memory

preset/recall of any
any other half- three lines.

LBO 5860H

LB0O-5860H aliuws
selection of lines 7 to 21.

*All prices are manufacturer's suggested list prices as of 9/3/86.

Actual savings may vary since prices are sel by the retailer.

rack vectorscope + Bright, PDA CRT
with internai, etched graticule

* 4 sweep speeds (2-line and 2-field
displays, regular and expanded) « Flat
response, |IEEE and chroma fiiters

+ Switchable dc restorer clamps
blanking at zero IRE + Switchable
internal/ext. sync « Excellent stability
and reliability « PAL, SECAM and line
selector (5860H) models available

« 2-year warranty.

Raise your
vectorscope
standards.

LVS-5850B
reduced $200
to only $1,995.

+ Easy to use
» Rack-mountable with LBO-5860B or
any other half-rack waveform monitor

* Electronically generated CRT targets,

and error limits « Electronic targets
eliminate parallax and readout is
independent of centering controls.

Buy both Inr 33 735. Less lhan any
other high- qualny, half-rack pair.

Call toll-free

(800) 645-5104
(516) 231-6900
Ask for an evaluation unit, our latest

Catalog, more information, or your
nearest “Select” Leader Distributor.

For professionals

the Instruments Corporation

difference.

380 Oser Avenue, Hauppauge, New York 11788
Regional Offices:

Chicago, Dallas, Los Angeles, Boston, Atlanta

in Canada call Omnitronix Ltd. (514) 337-9500

For Product Demonstration Circle (5) on Reply Card

For Product |n|,l1 rmallon Circle (8) on Reply Card

www americanradio

tTrademark of Tektronix
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re
standards
obsolete?

“The cornerstone of the SMPTE,
since the day it was founded, has
been standards. The society has
provided a valuable and needed
service to the motion picture and
television industries, providing
hundreds of standards and recom-
mended practices.”

Opening remarks, 128th SMPTE
conference
Richard Streeter, engineering VP

6 Broadcast Engineering February 1987

It is interesting to consider the purpose of SMPTE as the simplification of technical
aspects of two highly technical disciplines through standardization. Those of you who
have lived with television probably do not realize the amount of time spent getting
television to its relatively compatible state. You probably cannot fathom the amount
of money spent on travel and accommodations for those people who attend standards
meetings.

Why do they do it? Glory? Recognition? Some participation in the SMPTE work
may be for those reasons, but most standards participants take part because they (and
their companies) believe that a standardized industry is an easier and better place to
work. They believe that the development of standards by a non-profit, non-
enforcement society is a realistic means of arriving at solutions to conflicts stemming
from ingenious, corporately funded research and development engineers. In a majori-
ty of cases, their beliefs are correct and have prevailed.

Paradoxically, the standards makers who care about the industry are not the power
to whom broadcasters must answer for their operations. The day-to-day station ac-
tivities run according to a set of rules established many years ago by people who were
knowledgeable of the technical quirks of broadcasting. A number of those rules have
seemed oppressive at times, and we have all privately and publicly made our opinions
of them known. Yet, they were established rules and we tried to follow them. The
rules were, after all, a set of standards upon which radio and television were founded.

Those rules, couched in legalese, presented some difficulties as the industry
changed. As a result, it was a pleasant surprise when Mark Fowler became head of
the FCC, bringing with him the desire to clear away much of the underbrush that
stymied industry growth. Little did anyone suspect then that the ruled standards we
enjoyed would become oriented more toward economic than technical interests.

And so the problems remain, leaving major standards questions that cry for
guidance to be tossed to a marketplace for decisions. But is the marketplace prepared
(or capable) of making such decisions? It couldn't work out quadraphonic sound. It
hasn't solved the AM stereo question. And frankly, it isn’t likely to be the watchdog
that keeps stations in compliance with accepted operating practices.

Although money, market share and profitability often have more impact than a sta-
tion operated by a well-trained technical staff, technology does not stand still. Equip-
ment necessary for today's television is increasingly complex and expensive, reflect-
ing development costs and an effort to make new concepts compatible with existing
systems.

A good example is digital technology, the trend of tomorrow. Already digital
islands for TV production exist, and they are growing. Individual black boxes are be-
ing interconnected with one another, most using RS-422, but a variety of communi-
cations buses exist and are being used. Each has advantages and disadvantages. Most
are incompatible without translating interfaces.

Perhaps the problem is that typical innovation often breeds non-standard results.
Then, because the manufacturer’s expenditures of development must be recovered,
the battle to establish a de facto standard begins. As the costs of such standardization
methods escalate, an unfortunate trend has become common. More and more, com-
pany identities are disappearing through consolidating mergers, acquisitions and
financial failures, often the result of fighting for non-standard causes.

It is, at best, an expensive procedure to arrive at a standard and one that ultimately
is paid for by the users. Yet, achieving a standard through due process and the
representation of users and manufacturers in amiable discussion is preferred to stan-
dardization according to the corporate bank account.

Is standardization in broadcast obsolete? Not by a long shot. It occasionally appears
to be unemployed by some of those in command, but we can and we must put it back
to work.

BE)
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QUALITY CONTROLLER.

THE NEW ORBAN CO-OPERATOR' " AGC SYSTEM

Introducing the Co-Operator: an integrated, easy-to-use Gated Stereo Leveler/
Compressor/HF Limiter/Peak Clipper in a powerful and economical dual-channel package.
The Co-Operator automatically rides gain, controls excessive high frequency levels, and
limits peaks while protecting audio and video tape recorders, broadcast cart machines,
mic channels, STL microwave links, and SCA’s.

Its simplified controls ensure top results—even from non-technical operators. Yet
there is sufficient versatility so that you are never locked into a single *'sound”.

The Co-Operator rides gain subtly and intelligently—the way you would—to preserve
the dynamic "feel” of the program material while effectively controlling levels. Or, if gain-
riding i1s not desired, use it as a transparent, no-compromise safety limiter. Either way,
it's always alert to safeguard audio quality. It contains a:

m Smooth leveler for transparent gain riding—without
long-term distortion-producing overshoots

B Fast compressor and/or peak clipper can be
activated to protect against short-term transients.
Adjustable release time and release shape let you
optimize processing for music or voice

m ‘Silence Gate" and compressor/leveler crosscoupling
team up to prevent pumping and noise breathing

M HF Limiter with six switchable pre-emphasis curves
from 25 to 150 us allow you to match the medium
being protected and guard against sibilance overload

Ask your Dealer about Orban's new Model 464A
Co-Operator—your subtle, automatic quality controller.

Orban Associates Inc.
645 Bryant St., San Francisco, CA 94107 (415) 957-1067 Telex: 17-1480
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Cable systems to use TV
auxiliary frequencies

By Harry C. Martin

ln a decision released in mid-December,
the FCC amended its rules to permit
cable systems and networks to use the
1.9GHz and 6.8GHz bands (1,990MHz to
2,120MHz and 6,875MHz to 7,125MHz)
for the transmission of TV signals. Com-
mon carriers serving cable systems and
networks also will be permitted to use
these bands. Previously, the 1.9GHz and
6.8GHz bands were the exclusive do-
main of TV stations, which used them for
TV studio-transmitter links, intercity
relay stations and TV remote pickups.
The commission’s decision is controver-
sial because in some areas the TV aux-
iliary bands are already overcrowded.

At the same time, the commission
opened the 6.4GHz band (6,425MHz to
6,525MHz), used primarily by common
carriers for Local Television Transmission
Service (LTTS), to TV broadcasters and
cable systems on a primary basis. Up to
now, broadcasters were permitted to use
the 6.4GHz band, but only on a secon-
dary basis, and cable systems could not
use the band at all. The commission said
that this change in the rules would pro-
vide added flexibility in establishing
microwave links for mobile TV pickup
operations. Such flexibility is needed,
because demands are increasing for the
already heavily used 1.9GHz and 6.8GHz
bands in some urban areas.

Freeze imposed on daytime
AM applications
Effective Dec. 12, the commission im-
posed a freeze on the acceptance of ap-
plications for new daytime AM stations.
The action was taken in anticipation of a
formal rulemaking proceeding that will
propose a permanent ban on acceptance
of applications for daytime stations.
Applications for new daytime stations
on file before Dec. 12, and applications
filed thereafter that are mutually ex-
clusive with applications listed on an “A”
cutoff list, will be processed as usual dur-
ing the freeze. The commission’s action
will not restrict the ability of existing AM
daytimers to apply to modify their
facilities.
The commission took this action in

Martin is a partner with the legal firm of Reddy, Begley
& Martin, Washington, DC.

8 Broadcast Engineering February 1987

order to preserve spectrum space for full-
time stations. The continuing authoriza-
tion of new daytimers complicates the
task of offering relief to existing stations
and perpetuates the daytimer problems
the commission has sought to address
through its clear-channel proceedings,
establishment of a “daytime preference”
in FM hearings, and various treaty in-
itiatives.

The commission’s action is consistent
with its ruling in 1985 under which ap-
plicants proposing new AM daytime sta-
tions were not permitted to apply for
facilities made available on the foreign
clears as a result of new treaties with
Mexico and Canada.

Metric AM groundwave curves
date deferred

The commission deferred until Feb. 1
the effective use of its new metric ground-
wave curves (section 73.184 of the rules)
used in calculating AM station signal
strength. After Feb. 1, the new curves
must be used for all studies filed with the
commission.

The commission deferred the previous
Jan. 1 deadline because there was insuffi-
cient time to enable users of the curves
to employ them. The commission has
made access to negatives of the curves
and associated graph paper available to
entities interested in offering the
materials for sale. Also, a source listing of
the computer program employed in cal-
culating the points used in plotting the
curves, and an approximately 650-page
listing of those calculated points for use
in “look-up” tables, is available. Contact
the commission's public records contrac-
tor, International Transcription Services
(telephone: 202-296-7322).

FCC comments in EPA RF
radiation proceeding

In comments filed at the Environmen-
tal Protection Agency, the commission
has urged the adoption of specific stan-
dards for limiting exposure of the public
to RF radiation.

In July, the EPA published four sug-
gested approaches to deal with this issue
and asked for written comments on
them. One of the approaches was to

Wwww americanradiohistorv com

develop educational programs and pro-
mote other activities dealing with the
problem instead of adopting enforceable
standards. The commission opposed this
option, saying that the current lack of
uniform guidelines is causing a prolifera-
tion of state and local regulations that
are inconsistent, unreasonable and
sometimes insupportable. The continued
lack of a uniform federal standard will
cause increasing difficulties in this area.

The commission did not take a position
as to which of the EPA’s alternative
regulatory schemes would be best in
terms of protecting public health and
safety. The commission said it is not a
health and safety agency and has neither
the expertise nor the authority to
evaluate the EPA’s proposals regarding
health protection. However, the commis-
sion urged the EPA to consider the
relative impact on the telecommunica-
tions industry of any regulatory option it
ultimately chooses.

Also in its comments, the commission
told the EPA that FCC use of the
American National Standards Institute’s
recommended guidelines has been
satisfactory to date. More stringent
guidelines would require greater agency
resources, increase costs to the industries
it regulates and reduce choices of
transmitter sites.

The commission further pointed out
that it is important for the EPA to recom-
mend a uniform methodology for evalu-
ating RF fields so all federal agencies will
be consistent in their implementation.
The commission suggested that the EPA
adopt a procedural manual in order to
dispel confusion and disagreement over
appropriate measurement procedures,
techniques and instrumentation.

Finally, the commission suggested that
the EPA consider whether it should issue
separate guidelines with respect to
exposure to RF radiation in the work-
place, where the greatest exposure
potential exists. In this connection, the
commission noted that coordination
would be needed with the National In-
stitute for Occupational Safety and
Health and the Occupational Safety and
Health Administration.

B
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Kaleidoscope
For those whose desires
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To be aurally sound

By Carl Bentz, special projects editor

Every broadcast transmission system
can be characterized by a simple mathe-
matical relationship. The output is less
than the input:

Output < Input.

No matter how good the system is,
there is loss, whether you talk power,
bandwidth or signal quality. The output
can never be any better than the input,
because today's technology has not pro-
duced a transparent transmitter. With
care, however, the quality of the output
will be proportional to the input. As input
quality increases, for example, output
quality also will improve. On the other
hand, if the audio input quality is poor,
the transmitter and other equipment ap-
pears transparent. You cannot make im-
provements on a product that's poor to
begin with.

Stereo audio for television follows the
same relationship and may be more
critical than the visual signal. In
monaural, there are many places along
the audio path where distortion and
noise can ingress. With stereo, sources of
signal degradation are at least doubled.
The presence of two signals instead of
one provides new sources of problems.

In the January “Strictly TV” column,
comments centered on audio generation
and mixing systems and their intercon-
nections. Audio quality does not stop
there. You must get the audio to thetrans-
mitter. That will mean some additional
distribution amplifiers and routing or
master control switching. Periodic in-
spection and tests of all active equipment
should include distortion and noise tests.

Perhaps you use a manual patching
system. Something as passive as a patch
panel also should be inspected for clean,
reliable connections. Patch cords should
not be allowed to become intermittent.

If you are convinced that the audio
leaving the studio is as good as you can
get it, it is time to launch the audio to the
transmitter. If you use an STL system,
plan to perform a proof on the micro-
wave equipment as well. There should
be little difference between the signal-to-
noise ratio, THD and frequency response

EdItor's note: This information is adapted with permis-
sion from BTSC Stereo: TV Aural Proof of Perform-
ance Guide, avallable from TFT |nc.

Strictly TV

figures measured at the output of the STL
receiver and those signal characteristics
at the STL transmitter input.

Where should the stereo generator be
placed? Should it be placed at the studio
and modulate a single STL subcarrier? Or
should the right and left audio signals be
carried by the STL for stereo generation
at the transmitter site? That argument
has been around since FM stereo began.
There are pros and cons to both
methods. Sending a composite stereo
signal appears to be the more common
approach. No matter how you excite
your STL, the audio at the receiving
end should not be significantly different
than what went in.

The final concern with the stereo aural
TV signal is the aural transmitter itself.
An ideal location to make your test
measurements is from the sampling point
of the diplexer output. Measurements at
this point will include the entire active
audio path. The sampling point will
usually be arranged to provide about 5V

rms. If it is higher than that, the signal
could damage the input of your modula-
tion monitor. The level can be reduced
through a 10dB or 20dB attenuator pad
in series with the monitor input.

Measurements at the diplexer test port
should be closely related to the values of
Table 1. If your transmitter is an IF-
modulated design, and you have trouble
achieving the values in the table, you
may wish to check the sampling point of
the transmitter [F section.

Recommended practices

To operate your TV transmitter in
stereo requires attention to a number of
factors that were not as critical with
monaural sound. If you are planning to
change to stereo, you should become
familiar with FCC OST bulletin No. 60,
the technical specifications for BTSC TV
operation. Your regional FCC field office
should be able to give you information
on getting your own copy of the bulletin.

AUDIO
PRE-TEST FREQUENCY LIMIT
A. Check S/N ratio 400Hz 60dB below
100% modulation
B. Spot check THD 50Hz
1,000Hz Below 1%
14kHz
C. Spot check frequency 50Hz to 50kHz +0.1dB
response 50kHz to 120kHz +0.5dB
Table 1. Pre-test limits, aural transmitter.
MAXIMUM
MODULATING ENCODING
SERVICE OR MODULATING FREQUENCY OR SUBCARRIER
SIGNAL SIGNAL kHz PRE-
EMPHASIS FREQUENCY
Monophonic L+R 15 75us
Pilot fu
Stereophonic L-R 15 dbx Encoding 2fy
Second Audio
Program 10 dbx Encoding 5f4
Professional 3.4 150us
Channel Voice or Data 1.5 0 61afy

Table 2. BTSC systemn specirum signal specifications.

BEW)
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Learning the basics

By John Battison, P.E.

The FCC initiated a notice of inquiry in
1977 to change the method of predicting
AM patterns. In 1981, after a great deal
of research, the commission adopted
standard patterns for all AM stations.

Each standard pattern conversion is
referenced by a number commencing
with the station's frequency and followed
by a serial number. For instance, KFAY
is the first station in the series, number
550-01. Material to create the standard
pattern comes from many sources: the
FCC computerized database, construc-
tion permits, licenses, authorized plotted
patterns from earlier construction per-
mits including MEOVs, radiation patterns
and measured patterns from recent
proofs of performance.

In most cases, the standard pattern was
computed from the theoretical rms and
the Q value, as determined from the
commission's rules. Comparisons were
then made with the measured values, CP
limits and authorized MEOVs. If there
was a difference in values, augmentation
was then applied as required to arrive at
a standard table (pattern) of radiation.
This table (see Table 1) allows an
engineer to determine a station’s radia-
tion pattern.

Augmentation

Augmentation can be either negative
or positive. Most engineers probably
think of it as being positive because of a
preoccupation with keeping patterns
within licensed values. However, it is
worth remembering that the commission
has an interest in ensuring that broad-
casters serve all areas within their
licensed pattern area. Stations are
seldom cited for operating with con-
sistently low power, low monitor points
or low values of inverse field on author-
ized radials. But, citations can be issued
for such operation. The commission’s
rules specify a range of +5% or —10%
for power. A consistently low value of I,
could bring a citation.

Typically, the augmentation span is
twice the angular distance, as measured
in degrees, between the augmentation

Battison, BE's consultant on antennas and radiation,
owns John H, Battison and Associates, a consulting
engineering company in Columbus, OH.
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azimuth and closest relevant radial—usu-
ally a measured radial. This means that
sometimes the augmentation span is
quite long. With older stations that com-
menced operation before the spectrum
became overcrowded, augmentation
spans may run as high as 86° or more.

Proper records

The information provided in a stan-
dard pattern conversion data page
enables an engineer to ascertain the
manner in which a given pattern was
derived. The table also can often provide
considerable help to the station engineer
who is struggling to correlate the actual
operating pattern with the station’s
licensed values.

In far too many cases, original
engineering reports, applications and
proofs of performance are lost in the con-
tinuing shuffle of station engineers. Any
engineer, beginning work for a new
employer at an existing station, should
ask for the station’s original engineering
application, any modifications or amend-
ments and the latest proof of perform-
ance. If these documents are not

available, the engineer should demand
that the station order the material. These

documents are crucial for proper main-
tenance and may be requested by an
FCC inspector. If this type of data is not
available, an FCC citation might be
issued.

It is amazing how a station’s operating
parameters change as the station
engineers change and the record keep-
ing deteriorates. A new engineer should
make a practice of looking at the station
license as soon as possible—just to make
sure the proper values are known. The
next step is ‘o verify all limits and
readings against the license. Remember
too, that the inspector will want to see
your latest antenna impedance measure-
ments. Sometimes these cannot be found,
in which case you should order a copy of
the last proof.

If you need to obtain standard patterns
or other FCC reports, one supplier is ITS,
Suite 140, 2200 M St. NW, Washington,
DC 20037.

POWER PAT-MULT TH-RMS ST’AUG PAT-RSS
kW LATITUDE LONGITUDE MVIM MVIM RMS-MVIM MW/M Q-FACTOR
0.500 40-17-56 83-02-46 98.14 126.00 132.72 138.79 6.0000
TOWER PHYS-HI TL-HT TOT-HT TL-HT FIELD PHASE SPACING ORIENT REF
No. {A)-DEG {B)-DEG (C)DEG {D)-DEG Ratio DEG. DEG. DEG-TR FLG
1 68.5 .0 a .0 1.000 .Q .a .0
2 68.5 .0 .0 .0 1.000 108.0 86.0 355.0
e - AUGMENTATION DATA
CENTRAL AZIM. SPAN FIELD AT AZIM. FREQ. CALL
DEGREES TRUE DEGREES MVIM kHz LETTER CITY
17.0 20.0 120 1550 WOLR DELAWARE
60.0 20.0 740
105.0 70.0 158.0 PATTERN
265.0 90.0 122.0 STATE HRS. STATUS CLASS
355.0 10.0 175 OH D LIC. 2
— —————————— HORIZONTAL PLANE STANDARD/AUGMENTED RADIATION VALUES
AZ FIELD AZ. FIELD AZ. FIELD AZ. FIELD AZ. FIELD AZ. FIELD
DEG MVIM DEG MViM DEG MVIM DEG MVIM DEG MVIM DEG MV/IM
0 15.2 60 74.0 120 1771 180 1929 240 1647 300 47.2
10 12.2 70 89.4 130 185.9 190 198.8 250 149.7 310 28.4
20 10.5 80 111.2 140 192.2 200 196.4 260 131.8 320 13.2
30 132 90 131.7 150 196.4 210 192.2 270 111.7 330 6.4
40 28.4 100 150.0 160 198.8 220 185.8 280 90.1 340 1.4
50 47.0 110 165.2 170 199.9 230 178.7 290 68.2 350 152
CONSTRUCTION PERMIT LIMITS — PATTERN MINIMA — — PATTERN MAXIMA -~—
AZIMUTH PRESENT NEW AZIMUTH FIELD AZIMUTH FIELD
DEG. TRUE MViIM MViM DEG. TRUE MVIiM DEG. TRUE MVIM
17.0 12.0 12.0 10.5 12.2 4.5 12.4
355.0 17.5 17.5 245 8.4 175.0 200.1
329.0 6.3 355.0 17.5
Table 1. The FCC’s standard pattern conversion lists all of the required data to allow an

engineer to recreate the antenna pattern for any AM station.
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Double illumination

By Elmer Smalling III

At the request of a reader, this column
will be devoted to a process called dou-
ble illumination. This is the process
where two video signals share a single,
wideband transponder. Double illumina-
tion saves transponder costs when a sta-
tion group or mobile satellite news (MSN)
network shares a single transponder.

Most stations who back-haul video
from MSN units use a single, dedicated
narrowband transponder (standard
36MHz bandwidth) for each feed. This
means that a great number of trans-
ponders are used at prime feed times and
during elections, sports and major news
coverage.

A number of new satellites are
equipped with wideband (54MHz) trans-
ponders. Wideband transponders were
originally introduced to support high-
speed FM data transmission services or
multiple single-channel-per-carrier
(SCPC) services.

Sharing a transponder

Although the characteristics of a wide-
band transponder are similar to a stan-
dard 36MHz transponder (other than
bandwidth), users asked satellite owners,
“Why not put two video signals on a
single wideband transponder, and save
the cost of a second transponder?” After
testing and evaluating, satellite owner/
operators determined that users can
share a single wideband transponder {see
Figure 1), if they are willing to accept a
few small trade-offs.

The most serious trade-off problems
are chrominance, crosstalk and carrier
imbalance. If uplink transmission
characteristics are not carefully con-
trolled through adjustment of the
uplink’s traveling wave amplifier tubes
(TWTs), the color from one user's video
will interfere with the second user's
video and vice versa.

This phenomenon is due to the natural
process of amplitude modulation to
phase modulation conversion that occurs
when two signals share a single non-
linear traveling wave tube. The phase
modulation of one carrier will cause
noticeable flutter of chrominance and

Smalling, BE's consuttant on cable/satellite systems,
is president of Jenel Systems and Design, Dallas.

hue during the transmission of saturated
colors such as color bars or a brightly col-
ored set.

This disturbance is most noticeable
during video that has no motion. Proper
transmitter operation can reduce this
chrominance crosstalk to an acceptable
level (> 1.5IRE units or —38dB). Because
most MSN video is not used for multiple-
generation recording or critical post-
production, levels as high as —38dB may
be tolerable. Video destined for high-
quality recording or transmission should
be transported on a single transponder at
the present state of the art.

The second problem encountered
when double-illuminating a transponder
has to do with differences in power levels
between sharing signals, called carrier
imbalance. This imbalance occurs when
one of the signals remains constant and
the other changes up or down due to
overcompensation at the uplink for rain
attenuation or improper operating
parameters.

The power output of the satellite trans-

ponder can change as much as 5dB if the
two incoming signals are not maintained
at the proper power level for a particular
satellite. This output level may produce
unusable video on marginal MSN links.
Information relating to illumination sig-
nal levels can be obtained from the satel-
lite owner’s engineering department.

Proper operation

Traveling wave tubes used as RF
amplifiers aboard communications
satellites produce proportionately less
gain when they are operated near satura-
tion. Power backoff can be decreased at
the uplink, thereby operating the TWTs
close to saturation but generating
minimum chrominance crosstalk.

Backoff is a confusing term that has
evolved from satellite technology. When
working with TWTs, the uplink’s drive
power at which output saturation occurs
at the transponder is called the input
saturation power. The ratio of input
saturation power to drive power is called
input backoff.

+1dB
IDEAL /\ /\
1,4030 KU SATELLITE - TR 1 1,4090

Figure 1. Two satellite users can share a single wideband transponder. An imbalance between

carriers will result in unusable video.
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TAKE
YOUR BEST SHOT

Otari's ARS-1000 Automated Radio Station
Reproducer has taken just about g E——
everything that broadcast opera-
tion has thrown at it. From con-
tinuous day after day operation
in hot, dusty corners —to cig- _
arette smoke and coffee spills, :
an ARS performs
automation tasks
flawlessly and
faithfully.

Born from Otari’s |
line of heavy duty - industrial tape
duplicating and loading  equipment that
moves tape at up to 480 ips, the ARS-1000 is
engineered for continuous use, simple opera-
tion, and ease of maintenance.

Bulletproof? Of course not. But it 75 the kind of
equipment that frees you to get involved in the
real challenges of today's new, dynamic radio.
Because you're not constantly fixing some-
thing that shouldn't have broken in the first
place. From Otan: The Technology You Can
Trust.

Contact your nearest Otari dealer for a demon-
stration, or call Otari Corporation, 2 Davis
Drive, Belmont, CA 94002 (415) 592-8311
Telex: 910-376-4890

—a—
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Inside digital
technology

By Gerry Kaufhold Il

The January “Circuits” column in-
troduced many buzz words used to
describe various aspects of digital
memory devices. Bytes of information
are stored in memory cells, and each
memory cell has a unique address or
location.

When a circuit reads or writes to a
memory location, it is called a memory
access cycle. There are two parts to each
memory access cycle. First, the unique
address of the memory cell must be de-
coded to select the particular cell. Sec-
ond, the data stored in that location is
manipulated by either reading the ex-
isting data or writing new data. How
does a digital memory decode its
address?

Memory organization

One way to access memory locations
would be to design a unique decoder us-
ing AND gates and inverters for each
memory cell. A decade ago, 16Kbytes of
memory were available on a RAM board.
Today, more than 500Kbytes of memory
fit on the same board. Computer design
engineers have created ways to organize
memory so that memory decoding cir-
cuits are minimized, with the major
henefit of more memory locations
crowded into a smaller space.

Four-bit nibbles

The least significant nibble of any
address contains four bits, numbered 0,
1, 2 and 3. These four bits provide 16
possible combinations of 1s and 0s from
0000 through 1111. A separate 4-input
AND gate using inverters on its inputs
could decode each of these 16 combina-
tions. However, fewer gates are required
if NOR gates are used when most of the
bits are 0 (addresses 0000 through 1000)
and AND gates are used when most of
the bits are 1 (addresses 1001 through
1111).

By using multiple-emitter transistors for
AND gates, and single transistor IN-
VERTERS, the address decoder circuit
will contain fewer active elements than
the memory cell. This will enable more
useful memory cells to be put on a

Kaufhold Is staff engineer for KAET-TV, Tempe, AZ.

memory device. Note that the inverters
are used so that each of the 16 possible
combinations will provide only one
TRUE output for each decoder gate
shown in Figure la.

Sixteen sequential bytes of memory
are called a LINVE. The basic decoder cir-
cuit will decode the addresses for one
LINE of memory, whose least significant
nibble ranges from 0000 through 1111.

Next significant nibble
The next significant nibble of an ad-
dress contains four bits, which provide
16 combinations of 1s and 0s. However,
these four bits are used to select 1-of-16
LINES of memory. The circuitry that pro-
duces the LINE SELECT signal of Figure

LEAST SIGNIFICANT
NIBBLE DECODED
SIGNALS

b is identical to the basic 1-of-16
decoder of Figure la. The LINE decoder
is connected to address lines 4, 5, 6 and
7, and its outputs go to LINE SELECT
gate.

If the circuit is wired as explained, the
least significant & bits of an address bus
can select 1-0f-256 unique locations. This
arrangement is so important that each
256-byte block of memory is called a
PAGE of memory.

By connecting the same 1-o0f-16
decoder to address lines 8, 9, 10 and 11,
a total of 4,096 unique locations can be
accessed. By connecting another 1-0f-16
decoder to address lines 12, 13, 14 and
15, 65,536 bytes can be addressed.

Next month: control signals and timing.

0
0 DECODE 0000
° o
a
TO OTHER

CELL SELECT
GATES

DECODE 0001

- o o Q9

o

TO OTHER
CELL SELECT
GATES

DECODE 1110

ﬁ%
J

EXTERNAL ADDRESS BUS LINES 0, 1,2, 3

|

O

TO OTHER
CELL SELECT
GATES

DECODE 1111

o

TO OTHER
CELL SELECT
GATES

I
W €

LINE SELECT FROM
ADDRESSHINES 4.7

DORESS L

PAGE SELE_JI?.T'#

Figure 1a. Basic I-of-16 decoder circuit using  Figure 1b. The outpuf of a basic decoder

NOR gates, AND gates and INVERTERS.

ANDED with LINE SELECT, PAGE SELECT
and CHIP SELECT signals. B
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AUDIO PROCESSING
sout e comonnice Tne FOR POSITION.

tuned your playlist. Tweaked and

adjusted every component of your
format.

Now you’re ready for Orban’s improved XT2 Six-Band OPTIMOD-FM Audio
Processing System. The surprisingly affordable new XT2 accessory chassis plugs into any
8100A OPTIMOD-FM. It retains all of the benefits of its XT predecessor, and adds two new user
controls—PRESENCE and BRILLIANCE. Together with the XT2’s BASS EQ, DENSITY, and
CLIPPING controls, they let you precisely adjust bass and treble sound texture, program
density, and program dynamics.

The result? Power to accurately fine-tune the processing for your target audience
and desired market position.

The XT2 gives you smoothness, loudness, and the industry’s most consistent sound
quality. Plus another unique benefit: you don’t have to compromise between loud music and
clean voice when setting up the processor. You can finally get botb simultaneously!

Best of all, the XT2 is an all-Orban, all-OPTIMOD system. That means that all parts work
together harmoniously according to an overriding principle:
Processing best serves a station and its listeners by serving the music.
The new XT2’s versatility can help you reach and hold your target market position. For
more information, contact your Orban Broadcast dealer. Or call us direct.

Orban Associates Inc.
645 Bryant Street, San Francisco, CA 94107
(800) 227-4498 or (415) 957-1067  Telex 17-1480

orban
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Test instruments
can be rented

By Jack Cunningham

Not s0 many years ago, the title of
“broadcast engineer’ was synonymous
with multifaceted genius; an individual
who could operate, test and repair every
electronic and mechanical widget at a
broadcast station, any time of the day or
night. Of course, this genius could also
fix the general manager’s TV set and the
station's coffee pot. The defensive
weapons in the wizard’s arsenal were a
soldering iron, VTVM, signal generator,
general-purpose oscilloscope, mutual
conductance tube tester and a stock of
spare resistors, capacitors, wire and
tubes.

Today, broadcast engineers, like the
equipment they use, have become highly
specialized. Specialization comes with
the evolution of technology. From a
business perspective, the primary
negative impact of specialization is in-
creased costs. Specialized people
ultimately must be hired or trained, and
specialized equipment is required for
them to apply their special skills.

Few broadcasters, if any, can afford to
purchase all the test instruments they
would like to have. If your station could
afford to buy all the test equipment it
ever needed, keeping pace with the
regular introduction of new and better
test instruments would require a test in-
strument specialist and an unlimited
budget.

Consider renting

There always seems to come a time
when a particular, sophisticated test in-
strument is called for when recalibrating
a circuit after component replacement.
Perhaps you need to troubleshoot an in-
termittent logic problem with a digital
storage oscilloscope or a logic analyzer.
Usually, the instrument you need has
littie use around your plant for any pur-
pose other than troubleshooting a
typically uncommon problem. If the
right instrument is not on your shelf,
what do you do?

Virtually all types of test equipment
are available from various rental com-
panies. A phone call to any of a number
of local or nationwide rental companies

Cunningham is senlor vice president and general
manager of U.S. Instrument Rentals, San Mateo, CA.
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can fulfill your requirements. Many rent-
al organizations maintain an inventory
of nearly all items listed in leading test in-

strument sales catalogs. Once you
establish credit, most instruments can be
on your bench tomorrow morning, via
overnight air freight.

As discussed in previous ‘“Trouble-
shooting” columns, logic analyzers,
digital oscilloscopes and other high-ticket
test instruments are tremendously
helpful from time to time for successful
in-house repairs, troubleshooting and in-
stallations. It may be impractical or im-
possible for your station to invest in
these devices, however, if they are need-
ed only on rare occasions.

When renting, specific equipment costs
can be isolated and may be assigned
directly to individual projects. In this
way, special equipment costs can be
borne directly by the project or depart-
ment that specifically benefits. Pur-
chased equipment must be capitalized
over a number of years as a charge

-against future earnings.

Depending on how your budget and
your company are organized, renting
test equipment may provide certain tax
advantages, and it may be possible not to
charge the rental to your capital equip-
ment budget.

How rental works

Rental companies maintain permanent
stocks of all kinds of test instruments and
accessories. In most cases, facilities that
rent test equipment also calibrate, main-
tain and rebuild instruments to meet
manufacturers’ specifications. Ware-
house, shipping and calibration activities
are usually integrated at one location,
providing immediate access to ready-to-
use equipment.

A rental company specializes not
necessarily in sales, but in the application
of instruments it owns. The company has
the product knowledge and experience
to readily answer technical questions
about its instruments.

Test instruments can be rented for
terms as short as one week, or as long as
several years. According to industry
sources, typical rentals range from three
to eight months. A ballpark approxima-

Wwww americanradiohistorv com

tion of a 1-month rental ranges from 8%
to 10% of the purchase price of the unit.
This cost depends on what you rent, and
for how long. Your actual cost could vary
considerably, depending on the situa-
tion. As always, it pays to shop arcund.

During the rental term, the user is free
from problems related to maintenance or
service of the instrument. Most rental
companies will replace a malfunctioning
unit with an identical one, at no cost to
the customer.

At the end of the rental term, equip-
ment can be returned, renewed, upgrad-
ed or sometimes purchased outright.
Some rental companies offer equity
buildup plans. These plans allow the user
to accrue equity in an instrument while it
is being rented. The accrued equity then
can be applied to the equipment pur-
chase, or a predetermined portion of the
equity can be swapped for purchasing or
leasing a different instrument.

Rental companies also may be a source
for the purchase of new and used test
equipment. Most companies offer war-
ranty protection on their used in-
struments and immediate delivery from
stock.

Given the high price tags of most test
equipment, it is critical that the test in-
strument is right for the job. Rental,
among other things, permits you to try
before committing to purchase, at no
obligation. Renting also enables you to
test comparable instruments, in your
own environment, without sales
pressures. In this sense, even those who
prefer to purchase may benefit from the
rental alternative.

Editor's note: The preceding was adapted from an arti-
cle appearing in Electronic Servicing and Technology
magazine, an Intertec publication, January 1987.
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Sompatibility

Prove it yourself Choose the editing controller that's best  reliability, speed, accuracy, and picture quality you've
for your needs. Then complete the editing system with come to expect.

JVC's CR-850U ... compatible with virtually every editing So when it comes to state of the art editing, see what
controller on the market. the CR-850U can do for you. Ask your JVC Professional

A/B roll editing. Single frame edits for animation. Cuts-  Video Dealer to demonstrate it. For a catalog, call toll-free
only editing for news or post-production. All with proven 1-800-JVC-5825.

JVE COMPANY OF AMERICA, PROFESSIONAL VIDEO COMMUNICATIONS DIVISION, 41 SLATER DRIVE, ELMWOOD PARK, NJ 07407  JVC CANADA, SCARBOROUGH, ONTARIO

T 19RT JVC Company of America
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Managing the maverick

By Brad Dick, radio technical editor

Most staffs have at least one person
who is known as being, for lack of a bet-
ter term, independent-minded. This per-
son may be difficult to direct and more
than a little outspoken. As a manager,
how do you handle someone who feels a
need for more independence than you
would like?

Case study

Chris is a dynamic employee. He usual-
ly tackles projects with 100% en-
thusiasm. Because he is known for being
able to deliver, he is often assigned to
last-minute or complex projects. His
supervisor knows that if Chris is assigned
to a task, it probably will be accom-
plished on time and with close attention
to details.

Although Chris might at first seem to
be an ideal employee, his behavior at the
station sometimes creates problems.
Even though he is able to accomplish a
lot of work, he dislikes a team approach
to projects. Chris likes working on his
own, at his own pace and on his own
schedule.

When completing an important or
timely project, he often works late, on
weekends or even at home. While the
other engineers keep regular business
hours, Chris is known for coming to
work later than others. He seldom
follows an 8-to-5 schedule, which is
resented by his fellow employees within
the station.

Chris also is outspoken. He likes to set
his own agenda and decide how he will
complete projects. Staff meetings
sometimes turn into battles as other
engineers complain about his tactics. To
some of them, it seems they have to
follow directions while Chris is left to do
as he pleases.

Although Chris is a talented engineer,
he is also a loner, tending to work alone
and at his own pace. This type of person
is often seen in technical environments
such as broadcast stations. An
independent-minded employee like Chris
can easily acquire the label of being
troublesome and uncooperative.

Tim, his supervisor, finds him difficuit
to direct because of the conflicts.
Sometimes Tim's directives to Chris go

Broadcast Engineering February 1987

Management

for engineer.

unobeyed. In some cases, when he
makes suggestions to Chris on how to
proceed on projects and drops hints
about what is expected, Chris simply ig-
nores them. Chris shows no intention of
changing his behavior.

An important fact in this matter is that
Chris was originally hired for his special
expertise in computers. He is seen as the
“fair-haired boy"” by upper management.
He also has a higher salary than some of
the other engineers who have more
seniority than he does.

Is there really a problem?

If you are confronted with a similar
situation, first be sure there is really a
problem. Is it the person’s personality or
performance that you don't approve of?
If it's the personality, no action may be
required. If, on the other hand, the per-
son’s performance is not meeting the
company's needs, some action or discus-
sion may be needed.

Often, a person who holds unorthodox
opinions, is unwilling to fraternize or
who fails to conform to an organization
pattern is labeled as a maverick. Once
such a label is attached to a person, it
becomes difficult to see past it. The
employee becomes branded with the
characteristics of that label, even if there
is later a change in behavior.

As a manager, examine the overall
situation. If you discharge a troublesome

Wwww americanradiohistorv com

employee, everyone loses—you, the
employee and the station. Conversely, if
the employee remains productive on the
job, you have retained a valuable
resource for the station. Step back from
the immediate issue to get a broader
perspective before making a decision.

If you determine that the employee is
not meeting the job requirements, it is
your responsibility to deal with the situa-
tion. Be warned that dealing with a
strong-willed employee who knows he is
valuable can be difficult. This does not
necessarily mean using a kid-gloves ap-
proach, but it also doesn't mean that you
have to lock horns with the person over
every issue.

Common ground and
custom tajloring

In an example such as this, it is impor-
tant to establish some common ground
between the two parties. Sometimes an
understanding can be developed through
candid discussions. if the two parties can
find at least one topic upon which they
can agree, a basis is formed for future
agreements.

The common ground may not even ad-
dress the current issue. It may center on
something as simple, yet important, as
mutual needs. The manager will need to
direct the discussions. The employee
may not be looking to negotiate a settle-
ment. Often, the employee is just looking
for a “yes” answer to a specific request.

Tailor your approach to the individual
and look for meaningful ways to reward.
This will mean finding out what each
employee finds important. It is obvious
that Chris wvalues his independence.
What steps could Tim take to address this
issue, without creating more problems?

This does not mean to indulge in
special treatment, but rather, custom
treatment. Once you identify what type
of work and rewards are meaningful to
an employee, you can design ap-
propriate incentives. Properly used,
these can greatly improve an employee’s
performance.

=101
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ARRAKIS
SYSTEMS

o3 . N 5000 sEeries

The First No-Compromise
Modular Radio Console...

; AT
el o

2 |

..At A Down-To-Earth Price: 16 Channels, Under $10,000.

THE FEATURES YOU WANT— THE DEPENDABILITY YOU NEED—

DC Controlled - No Audio On Pots.
Rugged Modular Construction:
Penny & Giles Slide Faders.

ITT Schadow Switches.

NE5532 IC Module Design.
External Regulated Power Supply.
Remote Module Control. Superb Audio Performance Specs.
Standard Digital Clock and Timer. Most Important, Arrakis Systems
Optional EQ and Effects Modules. Designed-in Ultra Reliability!

¢ 16 Modular Stereo Channels.
Program, Audition and

Mono Mixdown Balanced Outputs.
Telephone Mix-Minus Buss.

Full Monitoring Facilities.

Remote Equipment Start/Stop.

e @ & @ & & & 9

e o & & 0 9

| For features, performance, price and reliability,
. NOBODY BUILDS COVSOLES LIKE ARRAKIS.
i Call (303) 224-2248 " et .
Circle (14) on Reply Card ‘ &‘L af rahls

ARRAKIS SYSTEMS INC. 2609 RIVERBEND COURT FORT COLLINS, €O 80525 SYSTEMS, INC.
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By Carl Bentz,

special projects editor

Outside, graphics
equipment must be easy to
use, transparent and fast.
Inside, complex hardware
and software achieve the
external design goals.

How do you draw a circle, or even
a straight line? Forget using the com-
pass, straightedge and pencil,
because this is to be done
mathematically on a TV screen.

If you have taken an analytic
geometry course, you may recall the
general equation for a straight line:

y = mx + b,
or Ax + By + C =0,
where slope m = —A/B (= tan©),
the x-intercept is —C/A and the
y-intercept b is —C/B. See Figure 1.

The locus (or plot) of all points (y)
given by the product of slope (m)
and variable (x) added to constant (b)
describe a straight line. Constant (b)
is the point at which the line crosses
the Y-axis when x = (. Constant (m)
is the slope of the line, the ratio
Ay/Ax or tangent of the angle the
line makes with the X-axis.

If you know m and b, you can
draw a line on graph paper without
calculating y for each x. Designate
X- and Y-axes, locate point b, and by
counting. squares according to m,
draw a line through b with slope m.

A computer could be used to
determine y for each x between two
points. For the points, P, = (x4, v:)
and P; = (x;, ¥z ), first find the slope
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by finding the differences
AX = X; = Xi
and Ay =¥ — Vi
Their ratio is m = Ay/Ax.
With BASIC, you might write the
following:

5 REM FIND POINTS ON LINE

10 INPUT “X,Y for Point 1"; X1,Y1
15 INPUT “X,Y for Point 2"; X2,Y2
20 INPUT “# of X values between
P1,P2": N

25 INPUT 'Line crosses Y-axis
at”; B

30 DX = X2 - X1; DY = Y2 -Y1
35 DN = DX/N

40 PRINT “X-value Y-value"”
45 FOR X = X2 TO X1 STEP DN
50 Y = X*DY/DX + B
55 PRINT XY
60 NEXT

The program prints columns of x
and corresponding y values on the
screen. From the table, you could
plot the line, but why not let the
computer do a screen plot? You can
use a period (.) for each point.

Immediately there is a problem.
The computer moves down one
screen line for each print statement

not followed by a comma () or
semicolon (;). To simplify the prob-
lem, define x as the vertical axis
(the left side of the screen) and y as
the horizontal direction. Confine y
between 0 and 40.

To determine where to place each
dot on a 40-space line, you can use a
PRINT TAB(y');".” statement. A
maximum of y = 40 keeps the point
on the screen line. If y is small, it will
be near the beginning of the line.
The location of the point from the
left will be at vy’ = (40 — (40 — y)).
You can replace line 50 of the pro-
gram with:

50 PRINT TAB(40-(40—-y));"."

The plot produced by the program
is coarse, because the point resolu-
tion involves X—Y character matrix
blocks. This might be alright for
some projects, but drawing a picture
with such a program would be un-
suitable. A way must be found to
control the individual dots that make
up a character, that is, to bitmap the
drawing for increased resolution.
Obviously, a more complex program
is needed. If you own a personal
computer, you probably have a
graphics program that will do all this
for you.

OrN-COMm

The general formula for a circle
with center (c) at point P (a,b) and
radius (r) involves squared variables.
That is,

(x—a)* = (y—b)* = r%
For simplicity, place the center of
the circle at the origin of the graph
P(a,b) = (0,0), leaving only
x? + yz = 1

This can be solved with y as a de-
pendent value,

y = (r* — x2 )42,

The prime concern is that the
value inside the parentheses must
remain positive. The square root of a
negative number introduces an im-
aginary value, i = (—1)"?, which
presents problems and unusual situa-
tions.

Continued on page 26

Advancements in digital processing have
made possible a new level of image
capabilities. Those advancements are based
on computer hardware and the resulting in-
crease in data-handling speeds. Equally im-
portant are continuing developments in Soft-
ware and applications of research in
mathematical analysis, The use of frac-
tals—fractional dimensions—can produce
moare realistic, yet artistic, surfaces. (This im-
age was produced on the BTS FGS-4000.)
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X ’0 VHS Hi-Fi video recorder
AG 68

Perfect for entertainment or hi-fi
dubbing. Dynamic range is
greater than 80dB.

it -

/4&—630
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ngh performance VHS recorder
and editing source deck. Two-
frame editing accuracy. Inputs for
time base corrector.

Bal . — e
"
5

Desugnecf for medical applications.
VHS recorder conforms to

UL-544 standards. Ext. sync in.
Time code connectors.

-6 390M

UNI VERSE &
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High performance, general
purpose VHS recorder. 34-pin
parallel remote interface

Mulnnforrnat VHS recorder for
worldwide use; PAL, CCIR
and 4.43 MHz, NTSC. 14-step
dial search.

A,;-éZO@E

Ag—éla

VHS piayback deck 14-step
dial search. Frame advance.
Auto-repeat.
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PANASONIC

HAS A PROFESSIONAL
VIDEO DECK FOR
EVERY PROFESSION.

From medicine to music. From New York to
London. Whether it's industrial training, hi-fi
stereo duplicating or international business
communications, there's a Panasonic® 6000
Series VHS deck designed to meet your
specific professional needs.

For long-term stability, all 6000 Series
professional decks have a sturdy aluminum
die-cast chassis. And a heavy-duty head
structure to deliver virtually noiseless video
images for special effects.

The 6000 Series also includes all the
inputs and ouputs professionals demand.
Like 8-pin video connectors for direct single
connection to a monitor. BNC connectors

for easy interface with other video com-
ponents. And time code connectors for
advanced editing applications. Plus versatile
remote control capabilities for a host of
applications.

Still, with all the 6000 Series has going
for it, Panasonic knows a professional deck is
only as good as the professional support
behind it. That's why you'll find regional offices
each with a staff of engineers to assist you
with matching components for your specific
system. And technical service for installation
and instruction. So whatever profession you're
in, take a look at the video decks designed for
your profession. The Panasonic 6000 Series.

For more tinformation, call your nearest Panasonic regional office.  Northeast: (201) 348-7620. Midwest: (312) 981-4826
Southeast! (404) 925-6835. Southwest: (214) 257-0763. Wesl: (714) B95-7200. Northwest: (206) 251-5209.

iC

Industrial Company

Circle (15) on Reply Card
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Continued from page 23

Similar equations can be used to
describe the ellipse, parabola and hyper-
bola. However, the fact remains that
calculating points to plot a geometric
figure directly to the screen usually does
not produce the quality of graphics you
would like to broadcast.

Algorithmatical solutions
At the core of high-quality video
graphics are a number of procedures
called algorithms. These processes,

depending upon the problem to be
solved, may or may not be defined by
familiar mathematical formulas. For ex-
ample, consider a Bresenham algorithm
originally prepared to control an X-Y
plotter. See Figure 2.

Assume you want to produce the line
L1. You are limited to drawing with the
eight horizontal, vertical and diagonal
line segments shown in the inset.

If the problem was to draw line L2,
with a whole number slope of 1, the
problem would be trivial. To draw Ll

Wozinek crosspiRE >

S EE O -

The Mogitek CROSSFIRE>Z

Automated Audio Crossfader

—

automation

A sources

® The first stand-alone automatic audio crossfader!

® (Great for video edit suites, production, radio
¢ Automatically fades between any two 2-channel

¢ 3 selectable fade types, step-adjustable fade duration

Exclusive five-year parts/labor warranty

Call 800-

(Texas, Alaska, Canada 713-782:4592 collect)

for full information, or call your Logitek Instant Action Dealer.
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with a slope of 3/5, you need to approx-
imate or find the best fit. The method
used is an algorithm.

The line, drawn by the computer, con-
sists of segments, three M, and two M, .
Which segment is used is determined by
the distance from the desired plot L1 to
the mesh points on either side of that
line. Mesh points closest to L1 will pro-
duce the best-looking straight line.

Let D, (0,0) be the origin, while D, (a,b)
is the other end of L1. The differences
are Aa = X, — x, and Ab = y; - y,.
Movement from D, to D, is toward in-
creasing a and b, so that Aa > 0 and the
ratio m = Ab/Aa exists.

Assume that plotting moves to point
P..: , segment M, providing the best fit to
start. The next step is either segment M,
(if r < q) or M; (if r>q). All of the shaded
areas are similar triangles, so that (r — @)
always has the same sign (or sense). You
can develop a formula V, = (r — q)*Aa
to determine if the next appropriate seg-
ment is M, or M,.

For the computer, the algorithm re-
quires several statements:

1. v, = 2Ab - Aa

Vi =V, +2Ab-2Aaif V, >0
or = V, +2Abif V, < 0.
2. A2 = X, —Xx,Ab =y, -y,

3. If v, <0, execute M,,

Y
* P Y5

@=tan~Ym)

Py(xs¥y)

Figure 1. A straight line may be described on
x,y Cartesian coordinates by two points, by
the y-intercept (b} and an angle © or by the in-
tercept and the slope. The same concept may
be used to illustrate imaginary numbers in-

volving \f—1, thatis, y = y - 1.

/ » / M2

VA (S

Sg /
M2 r s /. g
a A gI -

' 4":‘:

Figure 2. Magnified, the Bresenham
algorithm to draw a line on an x-y plotter
reveals a number of line segments, rather
than a single continuous line. The line seg-
ment that fits best is determined by the nearest
mesh point. Segments M1 to M8 are possible
(see insel).
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or if V, >0, execute M,,
foralli =1, ..., Aa.

For a point P,, such that Aa <0 or
Ab <0 or both, the procedure must be
modified.

Once the initial calculation is conclud-
ed, the instruction for drawing the line
has been converted to and stored as a
vector. The vector includes a starting
location, the number of vertical steps
necessary for each horizontal step and a
length. If the line of Figure 2 were part of
a letter, then many other such vectors
would also be needed to define the
character shape.

Unless you are accustomed to
mathematical analysis, the algorithm
probably appears to be much more com-
plicated than the equation for a line.
However, because computer operations
are all accomplished through logical
functions, the algorithm is a more effi-
cient and much faster method.

Drawing a circle follows a similar
method. The circle will consist of a
number of straight lines. For a smoother
circular curve, more line segments are
involved.

To make the system usable by a non-
mathematician, the graphic software re-
quests two points to draw a line, For the
circle function, the operator is prompted
to enter two key points, the location of
the circle’'s center and the length of the
radius. The points may be entered from a
bitpad, keyboard or from other input
devices.

When initial calculations are conclud-
ed for the circular object, a plethora of
vectors are stored in memory. Each con-
tains a start point, a vertical/horizontal
step ratio and a length.

Introducing matrices
Moving a line on a graph can be ac-
complished in at least two ways. You can
give the line new X-Y points, or you
can move the axes, the frame of
reference. Suppose you move the origin
so that the new X- and Y-axes are

parallel to the original ones. Coordinates
of the new origin, with respect to the
original one, arex = handy = k. The x’
and y’ will be coordinates for points on
the new reference. That is,

X" =x—-—horx=x"+h

If you wish to turn the X- and Y-
axes through some angle to make the
figure move, then a rotation angle © is
needed in the new coordinates. The new
point(s) involve trigonometric functions.

X' = X cosO + ysin©

orx = X' cos©® — y'sin© and
y' = ycos©& — xsin©

ory = y'cos©O + x'sin©

The graphic art system again turns to
algorithms for fast methods of solving
the problem. The object (the line or cir-
cle) usually is moved from one location
to another immediately, because the
system needs to make only one calcula-
tion to place the object at the new loca-
tion — the original x,y values plus their
offsets.

In digital effects and animation, you
may want the object to move smoothly
from one location to another over a time
of n frames. A new calculation of each
line segment or point is required for each
frame during the time segment.

The algorithms for such problems
often involve matrix algebra, a special
branch of mathematics. A matrix is an
array of numbers that represent
variables of mathematical equations.
(See Figure 3.) Matrix operations follow
specific rules, but can be programmed
for rapid calculation in the graphics com-
puter. Several matrices may be involved
in one video effect.

An example is the problem of making
an object turn in 3-D space, with proper
dimensional perspective. In such a case,
a product of several matrices involves
the original x, y and z locations, any
centers of rotations around x, y and z
axes, any other object translation in-
structions (in x, y and z terms) and any
additional perspective scaling proce-
dures (also needing x, y and z terms).

Although matrix calculations for a 3-D
effects movement are computation-in-
tensive, not every matrix necessarily
changes at the same time. Also, high-
order matrix problems can be simplified
by breaking them into several small
ones. The smaller calculations are
relegated to separate microprocessor
systems operating in parallel. Such an ap-
proach is often called pipelining.

The X-Y data and instructional ingre-
dients are poured into one end of the
pipeline. All required operations are

1 0 0 ZixSxcos ZtySxsin 0
0 1 0 X |- ZfxSysin ZfySycos 0
-Ccx -Cy 1 Zix(Tx + Cx) Ziy(Ty + Cy) 1

—ZfxWymin+ Vxmin - Wymin + Vymin

Figure 3. Using matrix arithmetic, the viewing and object transformation matrices combine to

form the final transformation maftrix.

determined by fader positions or the but-
tons selected on the graphic system con-
trol panel. At the end of the pipe a new
set of X—Y values emerges to determine
how and where information is displayed
on the screen.

In mathermatical terms, you would say
that all X and Y values from one universe
have been mapped onto a second
universe according to a set of mapping
instructions. (See Figure 4.) If the map-
ping involves a rotating plane, the in-
structions also include effects that
perspective causes in each new Xy
point.

Adding color

It is hard to imagine that pixels have
not yet entered this discussion of
graphics. Certainly, mapping for 3-D ef-
fects involves moving and combining
pixels, but many calculations must be
done before pixels are considered. Fill-
ing an area of the graphics screen with
color likewise deals first with a series of
calculations.

To fill a shape on the screen (see
Figure 5), the polygon is broken into a
list of edges. The edges are sorted from
top to bottom, referenced to the topmost
vertex point. Then, starting with the top-
most edge, step down by scan lines,
generating all edges as they intersect the
current scan line.

Along each scan line, edges are sorted
in left-to-right order and the scan is filled
between each odd-even pair, starting at
the beginning of the list. When the bot-
tommost vertex is reached, the process
ceases. As the fill proceeds, the result is
directed to the display memory or frame

DEJECT |N

SPACE

FROJECTION ON
REFERENCE PLANE >
2

Figure 4. For the viewer to see 3-D effects, the
object in virtual space must be projected onto
the reference plane with correct perspective
mapping functions.

Figure 5. Fill procedures require that for
every odd (toward the left) edge point, an even
(o the right) point exists. In the figure on the
right, a fill of the right triangle would work.
An attempt (o fill the left side would flood the
screen.

28 Broadcast Engineering February 1987
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ur VPR-80 type “C” is just

about the lowest cost VTR

you can buy without mak-
ing quality compromises. That's why
top level broadcasters, post-produc-
tion facilities and corporate telepro-
duction studios depend on it for
“workhorse” reliability and virtually
transparent video quality. And why
smaller, but quality conscious facili-
ties use the VPR-80 for their most
important video productions.

It also makes good business sense

to consider the VPR-80 when you're
ready to phase out your 3/4” or quad
machines. You won't believe the im-
provement this small but mighty
VTR can make!

Yowll find VPR-80s in hundreds of
record, playback and duplicating ap-
plications, and also teamed up with
our ADO™ systems, ACE™ editors,
and Ampex switchers in complete
post-production editing systems. So
whether you're on a tight budget, but
need the best — or just need a “work-

S

T By

i E

B RANTACRORIStOrR . COM

horse” that can match your best, call
your nearest Ampex Sales Engineer
for a demonstration. And remember,
the Ampex product support team
backs you up, everywhere.

Atlanta (404 491-7112 Chicago {312} 593-6000
Dallas (214) 960-1162 Los Angeles {818) 240-5000
New Jersey (201] 825-9600 {In New York ({212} 947-8633)
San Francisco [415] 367-2296
Washington, D.C. |301) 530-8800
Canada (416) 821-8840

AMPEX

Ampex Corporation « One of The Signal Companies@

S
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70,000 watts FM

Continental's new 817R-5 combines
two proven 816R-5 35 kW transmitters
to offer broadcasters many operating
advantages. The 817R-5 uses husky
components and is built to give many
years of dependable service. The first
817R-5 has been shipped to KABL, San
Francisco. For product data, call your

local Continental Sales Manager.
Transmitters: | to 50 kW AM and to 70 kW FM, antennas, studio & RF equipment © 1986 Continental Electronics/6322

s
Cx
o
é .
® a Divisicn of Varian Associates, Inc PO Box 270879 Dallas, Texas 75227  Ph: (214) 381-7161  Telex: 73-398 VAlldnN

+ SCR power control

+ Automatic RF power output control
* Automatic SWR circuit protection

* SWR output power foldback

* Remote control interface

* AC power failure recycle

* Grounded screen amplifier

* 802A exciter

Circle (19) on Reply Card

ELTPACK

featuring R.M.K."

> Smaller

> Lighter

» Higher
Output

T

B

» Electronic
Switching

> Compatible
with existing
Clear-Com

s all open mics
)ym any remote location.

contact your iocal dealer or;

1111 17th Street

San Francisco, CA 94107 ¢ 415-861-6666
Export Division: PO. Box 302

Walnut Creek, CA 94596 » 415-932-8134
Telex: 176340 CLEAR-COM WNCK

¥ Intercom Systems

buffer of the graphic computer.

If an odd number of edges along a scan
line results in the sort, a problem exists.
Consider the second object in Figure 5.
As the fill scan proceeds, it finds odd-
even pairs. Then, another odd point at
the right initiates filling. But as the scan
moves, no even point of a pair exists.
The fill moves outside the defined object.
Before the algorithm stops, it fills the en-
tire screen. Depending upon the fill
algorithm used, the order by which parts

Figure 6. To create a fractal, start with a
generator shape (a). The generator is then
placed on each side of itself (b) over and over
to form a complex pattern (c).

Circle (20) on Reply Card
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The Abekas A42 Video Slide
Projector

With the introduction of the A-42
Video Slide Projector, we revolu-
tionized the still store business.
Now, three years and 300 units later,
we let our customers tell the success
story of the A-42. The widespread
use of the A-42 by networks and TV
stations across the country has set
a new standard for the still store in
the television industry.

The overwhelming accep-
tance of the A-42 was no accident. It
was a pioneering effort from Abekas
that did the job—for the right price.

This small but powerful

system is the answer for those
seeking upward mobility. The A42
comes in single- or dual-channel
configuration. Winchester-style
hard disks provide an on-line
storage capacity of up to 1050 frames/
2100 fields. A digital 14" cartridge
tape provides easy-to-handle,
cost-effective, off-line storage.

An optional library system gives
the user simple yet sophisticated
file management for up to 10,000
on-line slides.

Discover the reasons behind
the ever-growing list of our cus-
tomers. Find out from them why the
A42 can't be topped when it comes

to outstanding reliability and price/
performance. For details and a
complete A42 customer list, contact
us at: Abekas Video Systems, Inc.,
101 Galveston Drive, Redwood City,
CA 94063. (415) 369-5111.

Abekas

Video Systems, inc

Now Anything is Possible

Setting the Standard ,

in Still Stores
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Figure 7. Mandelbrot sets involve the com-
plex number plane. If each of the small black
nodules were magnified, each would have the
same shape as the large black area.

receive color may sometimes appear
quite unusual.

Nature by the numbers
Stylistic graphics are quite suitable for
some presentations, but often the direc-
tor wants the image as natural as possi-

ble. Many shapes of nature follow

Inpult R
Elov ¥ CODED &

Cimiinm 8
l

¥

Barco Industries has exciting
new products and expanded
user support.

Our new CVS micropro-
cessor-controlled broadcast
monitors, for example, are the
first truly intelligent monitors.
They have both an analog and
a digital bus. Plus four plug-in
slots for today’s options and
those yet to come, like self
diagnostics and digital inter-
face modules.

You can also store, and au-
tomatically recall, either cali-
brated presets or your own
preferred presets. Up to forty
CVS monitors can be con-
trolled from one master
remote.

CVS monitors accept both
component and composite
inputs, and color alignment is
automatic. And, as in our best

Look again!

master control monitors,
Automatic Kinescope Biasing
(AKB) maintains color and
black level stability.

As for support, we now
have a national service center
with an 800 number and a
nationwide network of factory
trained dealers.

We also have a full line of
other monitors, as well as
HDTV, Chroma Decoders, and
CATV equipment. Call or write
170 Knowles Drive, Suite 212,
Los Gatos, CA 95030. Phone:
(408) 370-3721.

BARK)
INDUSTRIES

Barco Industries, luc., is a member of the
ACEC group.© Barco Industries, nc. 1986

NC.
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mathematical equation precision. Of par-
ticular interest are shapes that appear to
be generated by repetition. The popular
term fractal, from fractional dimension,
was coined by IBM research mathemati-
cian Benoit Mandelbrot, who in-
vestigated this unusual area of
mathematical curves and surfaces. Frac-
tals produce highly realistic images of
rugged mountainous surfaces, random
plant growth or planetary landscapes.

The concept of fractional dimensions
does not follow the ideas of ordinary
geometry. Consider a straight curve
(line) as 1-dimensional, or having only
length. If the curve is infinitely long and
curves about in such a manner as to com-
pletely fill an area of the plane contain-
ing (and confining} it, the curve could
then be considered 2-dimensional. If the
curve only partially fills the area, it has a
fractional dimension; that is, it is be-
tween one and two dimensions.

Fractals may be self-similar or self-
replicating. In other words, starting from
a generator or building block, the same
block is used over and over to create a
curve or shape. See Figure 6. Two types
of self-replication curves are possible —
self-contacting or self-avoiding. The first
type allows contact, but not crossing, of
the curve. Self-avoiding curves do not
touch, although resolution limitations of
the screen may indicate that touching
occurs.

Another type of computer-generated
images are Mandelbrot sets. (See Figure
7.) Mandelbrot sets involve complex
numbers with (—1)/2, which may be
plotted in complex space, that is %, y and
iz. Values in certain regions of complex
space behave in unusual ways when they
are squared and the result is added to the
original value. A point may grow rapidly
compared to neighboring points, or it
may not change at all. A region of the
complex plane where this occurs is the
Mandelbrot set. Like fractals, Mandelbrot
set figures are characterized by repeti-
tion of shapes.

Realistic surfaces

The quest for visual realism in video
images has resulted in 3-D rendering of
surfaces. To make a surface look real,
the apparent reflection of light from the
surface must seem natural. Various ap-
proaches include those described by
mathematicians Phong and Gouraud as
well as a procedure called ray tracing.

If light strikes an object at angle 9, it is
reflected from the point of incidence at
an equal angle ©, as shown in Figure 8.
On a flat, polished mirror surface, an im-
age reflection of the light source can be
seen. An unpolished surface reflects light
in the same manner, but the reflecting ef-
ficiency varies with the nature of the sur-
face. Although the angles of incidence

Continued on page 36
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Only Ganon
Gives You

&

and this!
J8 x 6 BIE: 6mm Wide, 96mm Telephoto, 11" M.0.D.!

Once again, superior Canon optical technology Better still, even with the 2X extender, you can
gives you greater flexibility and capability than ever get as close as you want, since your M.O.D. is an
before. The incredible Canon J8 x 6 BIE lens provides amazing eleven inches, even at 96mm! The Canon
the wide-angle coverage you need in tight situations J8 x 6BIE, it gives you more.
and its built-in 2X extender gives you 96mm—when
you need to get closer.
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It will blow you away.
It’'s the new Sony BVP-360 studio camera. And we're so confident

that it can outshoot any camera at any price, that we’ll travel just about

anywhere to prove it.
It packs advanced Sony 2/3"” Mixed Field tubes, advanced signal

processing and advanced F1.2 optics to make pictures that can only be
described as—well—advanced.
[t has a sleek profile and a low center of gravity so it moves smoott

Have gun.

t
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Seny Communications Products Company, Broadcost Products Division, 1600 Queen Anne Rd., Teoneck NJ 07666, € 1987 Sony Corporotian of Americo. Sony is a registered trademark of Sony Corporalion.

Automatic set-up and alignments. And it works with Triax
or Multicore. Or just plain stands alone.
But one of its most versatile features isn’t a feature.
It's the weight. At 60 pounds the BVP-360 is more than a
great studio camera, it's a great field camera too.
To find out more (and there’s a lot more you'll want
to know) contact your Sony Broadcast representative. Or

call Sony at (201) 833-5231. S ON Y.
-;iiioqulv't!‘:r

Will travel.
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Continued from page 32

and reflection remain equal for each ray
of light, reflected light is scattered
because the surface is no longer flat. The
diffuseness of the incident light striking
the surface adds to the overall effect.

Reflected light (FL) at a point is deter-
mined from the Lambert formula:

FL = IL x cosO x RC,
where IL is incident light and RC is a
reflection coefficient of the surface.

To produce dimensional shading, first
break the surface into a myriad of small
surfaces. (See Figure 9.) If shading were
determined strictly by the Lambert for-
mula, edges of the polygonal surfaces
would be apparent. To avoid visible
edges, the Gouraud algorithm develops
normals (lines perpendicular to the sur-
face) at each edge. Applying a reflection
calculation at these additional points ef-
fectively removes the edges and the en-
tire surface appears smoother.

The algorithm attributed to Bui Tuong
Phong builds upon the Gouraud pro-
cedure and provides specular reflection,
as on polished glass or metallic surfaces.
With more exacting interpolation at
edges and by controlling modulation of
reflection according to preferred loca-

NORMAL

o

Figure 8. The general law of light reflection is
that the angle of incidence is equal to the
angle of reflectance, referenced to the normal
from the surface.

Figure 9. A complex graphic surface is divid-
ed into polygons. More polygons make the im-
age smoother. If normals are interpolated
upon the edges between polygons, the edges
disappear, making the surface appear to be
completely continuous.

Figure 10. The Bezier curve arranges for the
best fit relating the four reference points.

tions of incident light sources, the
resulting image becomes more realistic.

The Phong algorithm provides for each
pixel to be shaded individually. To do so,
the size of the polygons creating the sur-
face becomes finitely small (practically
the size of a pixel). Mathematically, the
Phong formula ties an additional term to
the Gouraud formula. The term in-
troduces a specular exponent to the
reflected light. Also, Phong allows multi-
ple light sources. Each can be of a dif-
ferent color and intensity.

Ray tracing brings another concept in-
to the picture. Also involving multiple
light sources, ray tracing determines the
effect that light reflecting within the
scene will have on the image as observed
from outside the scene. Any
3-dimensional object in the image may
have hidden segments that affect the
rays of light. Ray tracing requires even
more calculations to accomplish dimen-
sional rendering.

Motion in memory

The calculations necessary to produce
a realistically shaded object are
computation-intensive. However, the
graphics engine (dedicated microproc-
essor subsystems) of the effects unit
becomes equally busy, depending upon
the complexity of object movement in
the digital effect.

A simple linear movement of an object
on the effects system requires the order-
ly use of pixels, one after another, across
the screen. Such a procedure should be
reasonably straightforward. Interlaced
scanning, however, adds a detour. For
smooth movement, the address of af-
fected pixels must change with each field
of the image. Calculations for pixel ad-
dressing must be performed at a speed
high enough to allow updating at the
field rate.

Curvilinear motion adds another
burden to the computer. To determine
exactly how curving motion is made be-
tween effects key frames, one of two
well-known procedures — B-spline or
Bezier curves — are often used. The
curves named for French engineer Pierre
Bezier were developed originally for use
on Renault automobiles.

A Bezier curve is defined by four
points, P, to P,, as illustrated in Figure
10. A cubic formula is solved to develop

/| KEYBOARD ¢
/| ProcEssoR/
Iy,
ot

SOFTWARE

a smooth, best-fit line relating the four
points. With matrix algebra, the graphics
computer can make the required calcula-
tions rapidly. The Bezier curve for 3-D
space in the x direction (referenced to
time) is given by:

x(t) —t* + 3t* - 3t + )P,

3t — 612 + 3HP.

(=38 + ety)Ps5, + PP

P represents only x coordinate of
point P. The y(t) and z(t) addresses re-
quire the same formula, but with y and z
values.

Some helieve the B-spline algorithm is
more versatile and produces smoother
curves. This method also uses a matrix to
calculate a more complicated formula.
Again, four points define the curved mo-
tion at any point. For 3-dimensional
work, vy and z versions are identical with,

p—

s+ 0

x(t) = (-1/6t2 + 1722 - 1/2t +
1/76)P, -1,
+ (172t% - t* + 2/3)P,,
+ (—1/72t* + 172t + 1/2t +
1/76)P, ;1)

+ 1/66P, ).

A matter of time

How fast graphic art or effects systems
operate may determine their application.
For a production company deing anima-
tion, in which each frame is recorded on
tape as it is completed, real-time opera-
tion is not mandatory. Of course, speed is
important, because minutes in the pro-
duction house are counted in dollars.

In the broadcast station, real-time
operation with effects also is critical.
With the number of calculations required
to move a picture linearly across the
screen, while it revolves along all three
axes and increases in size, a special ap-
proach is required to achieve the
necessary calculations. One method of
achieving greater speed is through bit-
slicing.

If the graphics equipment operates on
an 8-bit-byte architecture, each byte can
be broken into four bits. The two smaller
data words are handled simultaneously,
in parallel, then recombined to an 8-bit
format. In a full-color graphic art system,
a total of 48 bits may actually be in-
volved — eight red, eight green, eight
blue, eight luminance and two additional
8-bit layers for cut-and-paste, transparen-
cy and other features. Obviously, bit-
slicing already has been done to arrive at
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Figure 11. The anatomy of an effects processor shows the speeds at which various sections
must do calculations. The greatest speed requirements fall in the address-generator sections.
Separate H and V operations and dedicated microprocessors achieve the required rates.
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Top Notch for ‘ -ur_"ottom Line

A top-notch performer, th,, ‘

The Fruits of “Trickle-Down” Technology. Over the past five
years Studer has developed a whole new generation of micro- * f
processor-controlled ATRs. Now, with the A807, budget-minded

pros can find this new technology in a compact ingeniously =
engineered package i

A Summary of Top-Notch Features: :
B Digital setting and storage of audio allgnment pa
® Tape shuttle wheel :
W Zero locate, autolocate, start locate, and loop funetion
® Multiple timer modes -
®m Programmable keys for additional locator addr,:

start ready, or lifter defeat
® Backspace {momentary rewind to play), Ilbrary

varispeed, and reverse play
B Three tape speeds ;
& Microphone input with phantom pow: I
® Complete monitoring facilities ;
B RS 232 port for external compute' éontr
B __.and the list goes on'

Sonically Superior. For superior high
frequency dynamics the A807 audio
electronics incorporate advanced
phase compensation and Dolby HX
Pro."™ You won't sacrifice the top

end of your sound to enjoy a great
bottom-line price.

Tough Stuff. The A807 is 100% Stu- - E’
der, with a die-cast chassis and head- - 2
block, rugged AC spooling motors, and = =

a new brushless DC capstan motor. Manu- = %
factured with Swiss precision, this ATR is *' , - @

designed to get the job done faith-
fully—even in adverse outdoor remote
assignments.

Suit Yourself. The rack-mountable A807
may be ordered with optional wooden
side panels and handles, or in a roll-
around console with padded armrest. A
wide range of remote controls and op-
tions make it suitable for practically any
application.

To find out more about this new top-notch
performer, call or write for complete infor- -
mation and the name of your nearest Studer
Professional Products dealer. "

STUDER ==/ 0<

STUDER REVOX AMERICA, INC.
1425 EIm Hill Pike, Nashville, TN 37210 (615) 254-5651
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Excellence
In Antennas

*A complete
line of TV and
FM Broadcast
Antennas
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ft. test range
facilities

einnovative
Engineering
Careful con-
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Warranty on
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Workmanship
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With over 1500
delivered, we've
helped more
stations
penetrate their
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FCC Directionals
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Multi-Station Arrays
Full Scale Measurement

JAMPRO ANTENNAS, Inc.
6939 Power Inn Road
Sacramento, CA 95828

(916) 383-1177 TELEX 377321
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All pixel levels are involved in displaying 3-D
visual planes along with variable linear key-
ing, image priorities and added visual
sparkles, created on the Ampex ADO with in-
finity.

The keyboard, bit-pad and trackball all are
available to the artist for control of editing
functions on the Quantel Harry, tving the
Paintbox and Encore into a digital production
system.

the six image layers. Each will be split
again, depending upon the function to be
performed.

Another approach to speed is through
pipeline techniques, mentioned previous-
ly. A series of dedicated microprocessor
blocks each are assigned specific tasks.
Some of the larger graphic units
available today may include 35 or more
individual microprocessors to handle the
intensive calculations. All are interlinked
through an instruction control bus,
allowing interactive communication
among them. [n some designs, RISC
(reduced instruction set computer) proc-
essors add speed by omitting un-
necessary microcode instructions in their
repertoire.

A third method of increasing calcula-
tion speed is through separation of
horizontal and wvertical operations.
Matrix algebra allows the 2-dimension
mathematical processes to be ac-
complished by simplified means. Separa-
tion makes significant improvements in
speed. See Figure 11.

Finally, a question causing some
debate in the industry is the proprietary
computer design vs. off-the-shelf PC soft-
ware., The PC unit normally has a
relatively fixed configuration with limita-
tions as to how its RAM can be parti-
tioned for multiple operations. If, on the
other hand, the central processing
system and its RAM are configured for
the specific tasks they are intended to
serve, there are fewer requirements to
alter the configuration and overall speed
is improved.

Logic says that a proprietary system is
probably preferred. Continuing develop-
ment in computer desigh may change

Wwww americanradiohistorv com

that approach to graphic system con-
figurations.

Users vs. computers

According to most graphics system
designers, the most difficult part of the
system design is not how to draw a 3-D
sphere. Rather, it is the interface of
machine to human. How can the intense
power of 35 separate small computers be
placed under the control of a single
operator? The answer is, of course,
another microprocessor in the control
panel with the sole purpose of inter-
preting a user’s desires to the central
processing hardware.

Not too many years ago, a
mathematical mind was helpful (if not
necessary) in operating graphics equip-
ment. Points were entered with a
keyboard in X,y pairs. Fortunately,
algorithms were already programmed in-
to the computers, but the availability of
artistically creative, computer-literate
operators held electronic graphic arts in
check.

The advent of the bit-pad or tablet,
touch-screen control, light pens,
trackballs and the mouse caused a major
change in who could use graphics equip-
ment effectively. The artist finds nearly
every necessary tool is provided by the
graphic system through electronics. Lit-
tie, if any, mathematical background is
necessary to produce striking images.

An ohservation

When the quest into this subject began,
a question was put to several graphic
system manufacturers. How does it
work? The response (from marketing
people) was universal. Don'’t worry about
what’s inside. You should be concerned
only about how easy it is to use. After a
long pursuit, design engineers for several
systems consented to discuss non-
proprietary details.

In the long run, perhaps the marketing
people are right. To fully understand the
development of a dimensional sphere on
the screen, lighted from sixteen
different-colored sources, or the passing
of Hamlet’s ghost through the solid stone
of the castle wall, is beyond the
mathematical understanding of most
people. Still, there is a fascination about
computers and their capabilities that can-
not be denied.

Acknowledgment: Abekas Video Systems, Ampex
AVSD, BTS Broadcast Television Systems, Hewlett-
Packard, Microtime and Quantel assisted in the
preparation of this article. A Pclaroid FreezeFrame
provided some screen photographs from Commodore
and IBM computers.

For more information on computers and graphics,
helpful general background material may be found in
several consumer publications, such as Compute,
Compute Gazette and Byte magazines, all avaliable at
most personal computer shops and bookstores.
Digital Design magazine often provides useful infor-
mation on hardware and the SMPTE Journal occa-
sionally includes articles on graphics topics.
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RP-1, The Ultimate
3D Digital Video Effects
System From Microtime

Imagine...fluid smooth motion, superb transparency,
and simplicity of operation. Unlimited resources at
your fingertips, letting your imagination run wild.

Create...with variable axis rotation, perspective,
continuous expansion and compression, border,
crop, and other exciting effects.

Admire...the creative capabilities of
RP-1.

Powerful, easy to use, and cost-

effective. You couldn't ask for

more in a 3D digital video effects
system:

1 True 3D movement with fluid smoothness

[ Linear keyer for the ultimate realism in foreground
or background compositing

[l Two-channel option with plug-in digital compositor cards
to float two variable transparency foregrounds over a
background

] Microfloppy disk stores 256 sequences for loading into
20 run registers

[ Built-in signature analysis diagnostics to evaluate circuit
performance

[] Optional high resolution data display

So call a Microtime representative today and see how RP-1
can put it all together for you.

Western, Chuck Bocan (714) 989-4433 Northeast, Ray

‘ Bouchard (609) 896-3716 Central, David Everett (312)

J—_ 934-9191 Southcentral, Steve Krant (214) 644-0232
- Southeast, Jerry Rankin (404) 979-4437.

Ly O MICROTIME

A Subsidiary of ANDERSEN GROUP

Microtime, Inc., 1280 Blue Hills Ave., Bioomfield, CT 06002
Tel: (203) 242-4242 « TWX 710-425-1165

Circle (26) on Reply Card
WwwWw americanradiohistorv com


www.americanradiohistory.com

There’s a new gun in town. A highly automated, cutting edge
studio camera called the Sony BVP-360. In shootouts, it’s fast
earning a reputation as a giant Killer. Because it makes razor-sharp
pictures that other cameras can’t seem to beat.

For ammunition, it uses the remarkable Sony 2/3” Mixed Field
tube. A result of Sony’s industry-leading research in High Definition
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Video Systems. A tube that delivers superior resolu-
tion, registration, and signal-to-noise ratios for the
best picture quality in history.

For a look at the BVP-360, or better, a thorough
evaluation, or better yet, an all-out shootout, contact you1

Sony Broadcast representative. Or call Sony at (201) 833-52 3 - .

SONY.
BRORDERSY,
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Courtesy of Thomson CSF

I Special News Report A I

The all-digital studio

By Ned Soseman, TV technical editor

Digital video opens the door for production
trends looking for a place to happen.

The control room at the world’s first all-digital studio in Rennes, France.

The invention of the wheel and the
discovery of electricity marked the
genesis of two important technologies.
Progress in wheel technology yielded
animal-drawn carts and buggies. Newer
related technologies, based on the
wheel, made motorized vehicles possi-
ble. These advancements enhanced
man’s ability to travel in two dimensions.

Harnessing electricity brought light
without flame and electrical communica-
tion. As electrical technology pro-
liferated, wireless, radio and television
were invented and refined. Phonograph
records and magnetic recording allowed
the storage and reproduction of elec-
trically generated sound and pictures.

A quantum jump for transportation
was the airplane, which transcended
2-dimensional boundaries and the laws
of gravity. A quantum jump from analog
to digital electronics technology allowed
the contrivance of digital computers and
the rapid manipulation and management
of stored information. In television,

- worldwide agreement on a single stan-
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dardized component digital video code is
also a quantum jump, because it is not
subject to many fundamental laws
previously considered to be as constrain-
ing as gravity was to transportation.

We are venturing across the threshold
of this new video technology Like
airplanes compare to automobiles, digital
video opens a new dimension for tech-
nological growth. In this new dimension,
as illustrated in Figure 1, many accepted
concepts and notions may no longer
apply.

The basic postulate of analog elec-
tronics, the black box principle, is
chailenged in the digital domain. This
cousin to Murphy's Law declares what-
ever comes out of a black box is never as
good as what went in. The principle
renders even the finest analog black
boxes (equipment) and analog tape-
recording techniques incapable of
achieving absolute noise- and distortion-
free throughput. In a purely digital world
(in which no A/D or D/A conversion is
necessary), the digital 1s and 0s don't suf-

Wwww americanradiohistorv com

fer the black box syndrome of distortion
and noise addition, provided predefined
data limits are not exceeded. Thus,
distortion-free digital throughput can be
achieved.

Manufacturers have been well aware
of the benefits of digital video, and have
been anxious to take advantage of its
transparency. Until recently, a void of
standards, combined with the limited
supply of massive memories required to
store and retrieve digital video data,
limited the feasibility of bringing such
products to the marketplace.

Thanks to the commercial success of
computers, larger and larger digital
memories have become available at
more affordable prices. The timely
establishment of component digitat 4:2:2
standards has provided the catalyst
needed by manufacturers to develop
compatible digital video products.

Today, for about the same budget re-
quired to start up a “world class” com-
posite analog post-production system, a
complete component all-digital, post-
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- NEW
MICROMAX™
RECORDER.

Micromax has smaller VU meters, LED tally
lights and Tomcat's more popular logic features.
As far as the most important feature, perform-
ance, both machines are practically identical.

DOLLARS AND SENSE
hink of it this way: why pay fora Mercedes
when a BMW will do quite nicely.

Whether equipped with NAB heads or with
Aaxtrax, the new Micromax Recorder is only
$2,980* There's only two options: an attractive
desktop case with a hinged service lid, $85* and

a rack-mount housing, $105*

Compare Micromax's performance and quality
with any other machine. You'll quickly see why
the new Micromax Recorder & Reproducer Series
are the “digital-ready” machines ready to cart-up

the best tape, vinyl and CD source material

you can throw at 'em.
Contact us now for full technical information.

our new Micromaecor_der is for those
who want the high performance sound of 2
Tomcat,™ but don’t need its elaborate, exotic

features - orits price.
In fact, the same performance, the most
popular features and renowned reliability can be

in your studios for about half the cost of the best
So, what's the catch?

NO COMPROMISES. JUST STATE-OF-THE-CART.
he Micromax is loaded with clever engineer-
ing. We integrated some of the Tomcat’s

best features with the latest technology into

a single, compact and sleek unit.
For example, Micromax is equipped with
Maxtrax™ heads, our exclusive wide-track record
ing format which puts more punch on today’s
better tapes. Aninnovative tape drive system with
a 40 millisecond start-time helps make the
Micromax Series the fastest and coolest-running

machines made (only 14 watts!).
PERFORMANCE LIKE ATOMCAT
omcat has big meters, lighted |
buttons, M-S matrix operation,an
instantaneous-start motor, 7.5/15 ips
tape speeds, 30 ips recue and a host of
logic-controlled options.

*Suggasted Professional List Prics, 9138
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2070 Las Palmas Drive

Carlsbad, CA 92008 L,
(619)438.3911 Telex: 181777
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Figure 1. Video's third dimension is time
repeated. Digital video allows time repetition
without quality compromise.
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production system can be installed.

Beauty and speed

So, why all the brouhaha about digi-
tal video when typical viewers watch
finished production work on an NTSC TV
set, with perhaps a 33dB S/N, 230 lines
of resolution and a ghost or two? Beauty,
in terms of broadcast and video pro-
ducers, is not necessarily in the eye of
the audience, but is the subjective judg-
ment of the producer, director and client,
viewing a high-resolution (often RGB)
studio monitor.

Since “the magic of videotape” was in-
troduced more than a quarter of a cen-
tury ago, multiple-generation video pro-
duction (layering) has been a compromis-
ing situation that has intimidated and
frustrated producers and engineers. The
additional noise and graininess associ-
ated with layering is not unique to video.
Regardless of format, when layered
(composited), film sustains effectively
similar additive noise and technical
maladies.

Ubiquitous demand for layering has in-
spired hardware that defines the state of
the art in analog transparency. Like digi-
tal effects and chroma keys, layering is
not a fad, but a creative tool. One of the
fundamental advantages of digital video
is its inherent transparency.

With all-digital video, the first-genera-
tion properties of the picture remain in-
tact, layer after layer, copy after copy.

44 Broadcast Engineering February 1987

Each pixel is simply no more than com-
puter data composed of Is and Os, or
magnetic poles aligned 180° out of phase
with each other. Therefore, digital video
is the key that opens the door to a new
dimension in video layering.

Digital video also gives the user the op-
portunity to directly manipulate indivi-
dual bits of picture components in the
digital domain. Each “pixel” has an ad-
dressable luminance and color difference
instruction. The all-digital domain allows
virtually unlimited and flawless multi-
pass special effects (the current record is
more than 80 generations); digital graph-
ics; animation; retouching; rotoscoping;
variable speeds in either direction; time
compression and stretching; and limit-
less, recallable color correction. The
result is “camera output” quality on the
edited master.

The beauty of digital video equipment,
from an engineering viewpoint, is a
massive reduction in the number of
screwdriver adjustments (tweaking) that
can be accessed by quasi-technical
operators. Digital equipment contains a
minimum number of such adjustable
components.

" Altering these adjustments from their
original factory settings is usually not re-
quired unless a circuit component is
replaced. Then, the adjustment should be
performed only by an experienced tech-
nician with the proper test equipment
and training. In theory, as digital video

www._americanradiohistorv com

proliferates, the witch doctor magic of
the tweaking tool should become lost in
video folklore, and no longer be the
fountain of headaches it has been to
many analog maintenance engineers.

Speed, in the editing process, is
another aspect that appeals to the pro-
ducer, director and client. Anything that
can reduce the amount of actual on-line
time required to edit material, such as
eliminating prerolls, cuing, manual
editor math, list management and
lengthy previews, will save money. This
also will make more time available for
other projects. The picture quality is the
icing on the cake.

When editing full-length tape media
program material, speed may be more
comparable to analog editing because
mechanical shuttling between long
scenes still will be required. In the
business of spot production, however,
the digital editing process can boost
speed, creativity and beauty in the eyes
of those who pay for editing time.

Two styles of all-digital production
studios are in operation today. The
original digital production studio prin-
cipally uses Thomson CSF equipment;
others mix 4:2:2 compatible equipment
from several sources. The mixed
manufacturer systems typically use
magnetic and RAM storage combined
with commercially available digital
videotape recorders. The common ingre-
dient of these systems is standardized
4:2:2 digital video, but their philosophy
and design is significantly divergent.

Digital pioneers

The world’s first operational all-digital
studio is Le Studio Numerique, located in
Rennes, France. It has been commercial-
ly operational for almost two years. The
concept and initial design of this first all-
digital studio was launched in 1981 by
France’'s Centre Commun d’Etudes de
Teledifusion et Telecemmunications
(CCETT). With the cooperation of Thom-
son CSF, the CCETT built the experimen-
tal studio at an existing local TV station,
FR3, in Rennes.

The CCETT, Thomson CSF and FR3
are operating partners in this first all-
digital studio project. The venue en-
courages research, because the CCETT
and Thomson’s video equipment re-
search and development labs are both
located in Rennes. By definition, the
studio is an experimental project. The
stated purposes of the project are tech-
nical research, development, implemen-
tation and training on high-quality digital
TV systems.

The experiment is supported jointly by
the French societies of the public broad-
casting service (principally, TDF), Thom-
son CSF and the French Ministry of In-
dustry. TDF assumed the technical and
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Anything less than
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just a lot of...

Bells and whistles may be all you w Stereo or mono modules
need for New Year’s Eve...or a birthday . w A choice of 4 standard consoles
celebration. But is a desk full of bells and & m Up to 8 auxiliary outputs
whistles enough for the demanding art ® Multitrack recording capability
and science of broadcast production? You u 4-band Neve Formant Spectrum
need the Neve difference. Equalization

At Neve, the first name in audio mix- Hear the Neve quality difference for
ing control and distribution systems, we yourself. Find out firsthand how Neve
offer you all the bells and whistles your advanced engineering gives you “a touch
creativity demands...as well as the sonic of the future.”
quality, reliability, and ease of operation Circle the bingo i
that sets Neve apart from the rest. card for a literature |

Neve's versatile 51 Series, for example, pack. Or call (203)
gives you the full range of advanced 744-6230 for a
facilities you want, plus the virtually demonstration of
unlimited versatility you require...to let Neve sound at your

your creativity soar. With features that location. :
include: g ® Nothing sounds as good as a Neve...
= 16-t0-60 inputs = Custom configurations A because nothing else is.
. ]
Rupert Neve Incorporated 7533 Sunset Bivd. @) Y i
Berkshire tndustrial Park Hollywood, California 90048 ,Y.ﬂ 7
Bethel, Connecticut 06801 (213} 874-8124 ,-'
Telex 969638 Facsimile (213) 874-1406 \@
(203) 744-6230 Nashville, Tennessee 37204
Neve Electronics Int’l Ltd. Telex 786569
Cambridge House, Melbourn, Royston {615} 385-2727 @.
Hertfordshire SG8 6AL, England
oh (0763) 60776 fax (0763) 61886 &
felex 81381 ®
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financial responsibility to assemble and
install the unique hardware.

Rennes system architecture

The experimental studio contains two
color cameras with standard wideband
analog CCU outputs. The development of
digital CCUs did not fit the time frame of
the project. Other analog devices in the
studio include picture and waveform
monitors (fed with RGB or Y+sync),
house sync reference and all audio.

RGB to 4:2:2 (A/D) coders are used to
convert analog sources (such as the
studio cameras) to 4:2:2 digital. Each
coder locks its internal 27MHz clock to
house sync and provides a regenerated
sync output with adjustable phase to time
its analog source. The digital video out-
put of the coder is parallel 4:2:2 (comply-
ing with SMPTE/EBU specs) and an addi-
tional, specially developed, 9-bit serial
data port. The serial port permits single-
wire interconnection and switching
throughout the system.

Converting 8-bit parallel signals to
serial data required development of a
parallel-to-serial encoder. The encoder
delivers a 9-bit serial datastream at
243Mb/s. Standard coaxial cable is used
for interconnection at distances up to
800 feet.

According to project engineers, the
8/9-bit encoded signal appears to be
the best compromise between bandwidth
requirements and decoding complexity.
Wider equalization tolerances (+3dB)
appear to be adequate. After equaliza-
tion, the signal is resampled with a serial
clock recovered from the signal itself.
This process ensures transparency.

The digital switcher
The heart of the Rennes project is a
digital component mixer (switcher). Not
unlike its multiple re-entry analog cous-

46 Broadcast Engineering February 1987

TTL
QUTPUT

ins, this digital component mixer con-
tains four picture planes (buses), two
foregrounds and two backgrounds. The
switcher is controlled similar to analog
switchers by using either the manual
control panel or data commands from an
edit controller.

Component digital video allows the use
of all luminance and chroma-key sources
at any point, including downstream.
Chroma-key threshold may be set and
recalled using R—Y, B-Y or luminance.

The switcher accepts only serial digital
video direct from digital sources such as
the character generator, slide scanner,
DVTR (digital videotape recorder) and
video effects. Analog sources must be
converted to 9-bit serial data for inter-
face. Digital sources are synchronized at
the switcher's inputs.

Each effects bus uses its own deseri-
alizer to deliver an 8-bit, 27MHz parallel
signal from each serial asynchronous in-
put. The deserializer includes serial clock
extraction and synchronization word
recognition. The detection of word 00"
(called for in 4:2:2 standards) provides in-
formation for locking a divide-by-9 cir-
cuit. This circuit provides a parallel clock
associated with the serial system.

Serial-to-parallel conversion uses a
shift register (serial input, parallel
output), which delivers a 9-bit parallel
word. When assimilated with the local
clock of the switcher, the parallel clock
recovered from the serial datastream
may contain some jitter. Instability is cor-
rected by a first in, first out (FIFQ) circuit
using four words to resample the parallel
signal with the local switcher clock. The
9-bit to 8-bit conversion is then ac-
complished with a PROM.

A fast-access RAM is used to automati-
cally phase the system. Horizontal refer-
ence from the deserializer triggers a
write counter, and a read counter is trig-

Wwww americanradiohistorv com

Figure 2. Block diagram of the unigue
automatic phasing system used at Le Studio
Numerigue.

gered by the horizontal reference of the
local (switcher), as illustrated in Figure 2.
The line-phased signal is then demulti-
plexed to produce Y and R-Y, B-Y
signals at the standard 13.5MHz rate.

Parallel-to-serial conversion is ac-
complished by using a phase-locked loop
to develop the required 243MHz serial
frequency from the switcher’s local
27MHz clock. A PROM and a parallel
input-serial output shift register is then
used to execute the 8-bit to 9-bit conver-
sion, as shown in Figure 3. Several
parallel-to-RGB (D/A) decoders also are
used to drive monitors and other devices
that require analog video, such as the
edit controller.

Color correctors

All color correction (except saturation)
is achieved by re-interpolating and con-
verting the incoming 4:2:2 signals to
4:4:4 YUV. The reverse takes place at the
output. Correction is performed by soft-
ware containing separate red, green and
blue look-up tables with the appropriate
transfer curves. The tables are then up-
dated at a field rate. Color correction acts
on the primary colors and allows
operator control of pedestal, saturation
and gamma transfer functions. Color cor-
rection also can be used for special ef-
fects such as radical gamma modifica-
tion, posterization, video reversal and
black inversion, by loading specially
designed look-up tables.

Three color correctors are used in the
Rennes studio. Two correctors are
dedicated to A and B playback DVTR
outputs. The third is a stand-alone unit,
assignable (via serial) throughout the
digital system matrix.

Custom DVTRs

At the time of construction, Bosch
(BTS) was one of the few R&D labs ac-
tively experimenting with digital record-
ing technology. The company customn-
modified four BCN-50/51 (type B) l-inch
VTRs, to record and play the proposed
4:2:2 digital video for the project. Three
of these modified recorders are used in
the studio (A, B and record); the fourth is

used for outside broadcast field
recording.
With the digital modification, the

custom DVTRs are capable of recording
and playback only at normal speed. It
was determined that features such as
slow motion, stop action and picture-in-
shuttle were too difficult to include and
were not required to meet the goals of
the experiment.

The modified machines use the same
transport, control logic and analog audio
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The digital eflects.

If you want highly cost-effective,
extremely versatile digital sound pro-
cessing, you may not need anything
more than the new SPX90 Digital Multi-
Effect Processor. Or want anything less.

Builtinto its rack-mountable chassis are 30 preset
effects specifically designed to suit a wide range of studio
and live performance applications.

All the preset effects have up to nine user-program-

mable parameters. So you can further individualize them
for your particular need and store them in any of the 60
on-board RAMs for instant recall using the front panel
keys, optional remote control or footswitch.

The SPX90 offers MIDI-compatibility including
the ability to make program changes during live per-
formance via MIDI. Some effects can even be actuated

Without the expensive side eflect.

* by a change in input level during
performance.

So whether you're a studio
or sound reinforcement engineer,
keyboard player, guitar player,

bass player, even home recording enthusiast, the SPX90
can add incredible creativity to your music. At a very
credible price.

See your Yamahe Professional Audio dealer, Or write: Yamaha International Corporation,
Professional Audic Division, PO. Box 6600, Buena Park, CA 90622. In Canada: Yamaha
Canada Music Ltd.. 135 Milner Avenue, Scarborough, Ont. M1S 3R1.

#ULS.AL suggested retail price subject to change without prior notice. Canadian price will vary.

€ YAMAHA

Circle (29) on Reply Card
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SERIAL
VIDEO
QUTPUT

olved:
stereo phase errors

How? By using the Howe Audio
2300 Phase Chaser you can correct
phase errors in stereo signals
which cause problems in mono

ibility and stereo imaging.
> 2300 Phase Chaser detects
and corrects phase inversion, time
delay and channel dropout.
Additional features include a clip
indicator, 180° phase inversion

VV
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Circle (0) on Reply Card

indicator, phase error indicator
scaled in millisecond, bypass
switch, XLR input/output connec-
tions and 1 %" X 19" rack mount.

For more information contact
Howe Audio, 2300 Central Avenue,
Boulder, Colorado, 80301,
7520,
See us at NAB, booth #2832,

Wwww americanradiohistorv com

Figure 3. Parallel-to-serial conversion fs used
at Rennes for interconnection. This diagram
shows how parallel videc is converted to
serial for switching.

sections as standard BCN-50/51s. How-
ever, the writing speed is doubled, tape
speed is 50% faster and the footprint is
50 microns wide, which requires a
custom video scanner.

The custom scanner contains four
video heads and two erase heads. Two of
the four video heads are used for lumi-
nance, the other two are used for color
difference signals. The input and output
for these heads is NRZ-ASE modulation
code, processed by identical electronics.
Error protection is achieved by leaving
pairs of consecutive samples adjacent on
the tape. Only the four most significant
bits (MSBs) are error protected.

The Rennes project is an experiment,
and at the time of its construction it was
clearly ahead of its time. The studio was
deliberately designed and built to facili-
tate changes and testing of new methods
and equipment. Since the studio was
opened for commercial business in 1985,
client response has been openly positive,

And now for something
entirely new and different

As unique as the Rennes experiment
may appear, the foundation of its design
exploits leading-edge digital video tech-
nology in a studio system and environ-
ment patterned after time-tested analog
systems. A maverick approach to digital
video production has emerged, essential-
ly discarding customary operational and
technical “video editing” methods.

In a truly all-digital environment, all
that is needed to edit pictures is an in-
credible (to those of us who are still im-
pressed by a megabyte) amount of
memory, a single VIR or DVTR (for
reading to and writing from memory), a
single M/E switcher with a digital com-
biner, and a computer to control the
system. Other items such as character
generators, graphics, chroma-keys, digi-
tal telecine and effects still are
necessary, but conversion of these digital
devices from and to the analog domain is
not. The elimination of A/D and D/A
conversion supports the high degree of
image transparency.

A thorough re-evaluation of studio re-
quirements from the ground up is the
basis for this approach, predicated on the
unique virtues of digital video. It requires
layering to eliminate the necessity for
expensive multiple-channel and multi-
ple-re-entry equipment found at major
post-production facilities.

The patriarchs of this approach began
by asking: “Is there really a need for an
expensive, dedicated multiple-re-entry

Continued on page 52
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Introducing the fastest,
easiest way to get quality
prints and slides from video.
Now you can capture the
moment, freezeit, and frameit. All

with the touch of a button.

With the new FreezeFrame
Video Tmage Recorder from
Polaroid.

Freezelrame produces sharp,
instant color prints and color or
black and white 35mm slides from
virtually any video source. And it
delivers a finished picture that is
far supertor in quality and resolu-

50 Broadcast Engineering February 1987

kreeze.

tion to direct screen photography
or thermal video image recorders.
If you use video, you need
FreezeFrame,
FreezelFrame has hundreds

of uses for anyone
who uses video
intheir profes-
sion. It ean be

used in broadcast,
production and ad-

vertising to proof, %% S

edit, storyboard
or reference It can
beused topull a

System includes Video Image Recorder,
control console, and print film camera/adapter.

print off a just-breaking news story,
or for color correcting a proof. It
can even help in film-to-video trans-
ferring. Medical professionals can
use FreezeFrame for diagnostic

s recording, patient
referral or teaching.,
And it’s the easiest
way to getslides or
, prints for presen-
tations or traming.

FreezeFrame
o can improve
your image,

FreezeFrame

3bmm camera/adapter optional.
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connects easily to video cameras,
professional VCR's, laser disc
players and computer graphics
systems.

You can preview and even
improve the video image because
FreezeFrame has a full range of
image enhancing controlsincluding
tint, contrast, color, sharpness,
brightness and raster fill. And if
you're shooting prints, Freeze-
Frame uses anew color print film
specially developed for use with
video imaging.

New FreezeFrame from

Frame.

Polaroid. It's fast, easy, and at
$1,899% very affordable.

To find out how FreezeFrame
can help you, call toll-free 800-225-

1618, 9a.m. to 6 p.m. Eastern Time.

Or fill out and return the
coupon. We'll give you the full pic-
ture and show you just how easy it
can be to capture the moment on
FreezeFrame.

— Polaroid

Circle (42) on Reply Card

I_For more information, mail this _—|
| coupon to Polaroid Corp., Dept. 671, |
P.0. Box 5011, Clifton, NJ 07015, I

| (] Please send more information.
| [0 1d like a demonstration. BEO2/1 l

Name
Organization
I Address

|
|
|
| City |
|
|
|

l State Zip
Telephone
I Video Source

Application
- _
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Continued from page 48

switcher, when a single M/E will do?”
After all, the multiple M/E switcher was
developed for live switching, to allow for
real-time layering. Are A/B or A/B/C
roll dedicated VTRs, TBCs and process-
ing necessary if program segments can
be read directly into memory? If multiple

playback VTRs can be eliminated, then

so can the hardware-intensive and com-
plicated edit/machine controller.

Live programming still will require
multiple-channel equipment, but digital
post-production, using layering, can
eliminate more than one-half million
dollars of previously necessary dedicated
equipment. Major users will surely create
a demand for multichannel all-digital
equipment. The serial digital video signal
distribution research at the Rennes proj-
ect will contribute to the future of digital
system expansion.

What all this means is a redirection of a
large portion of investment capital away
from electromechanics, redundant chan-
nels and A/D and D/A conversion and

The control screen (see inset] lets the operator
choose edit points from several frames from
various segments displayed simultaneously.
Input is via a light pen.
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toward computers, large memories and
pixel manipulation devices. Because
digital 4:2:2 is not limited by the NTSC
color framing sequence and does not re-
ly on longitudinal time code, its single-
frame editing accuracy is perfect.
“Perfect electronic editing,” the omni-
present battle cry of engineers, editors,
producers, directors and clients, could
have been achieved only at great time
and expense before digital 4:2:2.

New-age video editing

To the non-technical editor, video
editing has always been just plain overly
complicated. After all, it has been said,
you do not need to know how an engine
works to drive a car. Since the introduc-
tion of Editdroid® in 1983, several editor
manufacturers have developed products
that radically depart from well-estab-
lished video-editing methods.

Many of these new editor products are
ergonomically designed by, and mar-
keted to, film editors. Several simple
devices, some using icons and a mouse

g LERAE. |
. figrey fiom Quantol 5] l
nj 0l Guf Dalaln Lafl Foleh “' i
E di E (EELSA] Ripeat Lealre Felch sl =
pravasy. .. jReplacn Move Right Feleh
156 . . ACOpYy Dissolve

Editing with the Quantel system requires few
controls or monitors.

Broadcast Engineering February 1987

The all-digital switcher used at Le Studio
Numerique.

or tablet for control, have evolved. They
all perform requisite editing functions
without the usual technical bells, whistles
and flashing lights. SMPTE time-code
readouts, manual list cleanup and rip-
pling, long search times and multiple
previews have virtually been engineered
out of these new-age editing systems.
Most systems were designed primarily to
take advantage of the rapid access times
of videodiscs.

Combining new-age editor ergonomics
with the capability to random access
thousands of megabytes of digital video
from memory enhances the henefits of
both. Perfect color framing and absolute
frame accuracy, combined with a reduc-
tion or elimination of search time and
unlimited layering capabilities, is what
digital video is all about. This new
operating system provides the capability
to preview and perform tasks that are ex-
pensive or impossible to achieve on
analog systems.

System design

The control room used for random-
access digital video editing is much dif-
ferent from the typical analog approach.
Because many of the multimanufacturer
digital systems use only one or two ac-
tive inputs at one time, only one or two
color monitors, a data monitor and an
entry device are necessary.

As an example, Quantel's digital pro-
duction system, shown in Figure 4, uses
an internal single M/E digital mixer
(switcher). An integrated digital com-
biner makes it possible to dissolve from
one scene to another without match
frames or rolling inputs. The digital com-

Wwww americanradiohistorv com
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‘The RAKS Corporation introduces a new, ultra-
high quality, super-tough professionai 30 minute
BetaCam® tape. Its specially-formulated, ultrafine
cobalt oxide gives this new tape truly exceptional
performance — high recording density, low chroma
noise levels, virtual elimination of drop-outs,

And absolute mechanical reliability .

Experience RAKS perfection. Request a test tape:
Contact RAKS Corporation of America, y
201 Route 17, Suite 300, Rutherford, NJ 07070 (201) 438-0119

“Betalam is'a reglstered trademark of the Sony Corp Gircle (33) on R eply Card
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biner is a random-access digital memory
that can store frames from disk, modify
those frames by interpolation or instruc-
tion and return frames to disk.

For dissolves and fades, the combiner
interpolates the percentage of picture
mix between each frame to be com-
bined. The combiner uses an internal
memory to create and store a new series
of interpolated dissolving frames
separately from either source. The com-
biner also is used for keying. Both
luminance and chroma-keying functions
can be used individually or simultaneous-

ly. A sophisticated hybrid of analog and
digital keying is used to generate linear
digital keying. The softening and excep-
tionally precise control generates keys
that rival matte-film quality.

Time compression and expansion
With analog technology, time adjust-
ments are made by selectively repeating
or dropping frames of video to achieve
the desired length. Typically this process
generates an objectionable strobing, and
is effective only with frames containing
Continued on page 58

The CDI1-750 Time Code
Reader/Generator

More
than just
a matter
of time

For more details contact Cipher Digital today. Call
(800) 331-9066.

54 Broadcast Engineering February 1987

§' The CDI-750 is a full function reader, generator, char-
" acter inserter and programmable 16-event controller
all rolled into one. In addition to simultaneously
generating and reading time code, this intelligent
microprocessor-based instrument offers a program-
mable jam sync mode, built-in time of day clock, and
an RS3-232/422 computer interface. And with front
panel controls, the CDI-750 is an easy unit to operate,
affording the user greater flexibility.

Fully compatible with the Shadow |I™ and Softouch, ™
this system’s state-of-the-art software controls make
it readily adaptable to future needs.

Each unit carries a 3 year warranty.

P.O. BOX 170/FREDERICK MD 21701
(301) 6950200 TELEX 272065

" Fal N it i
L - e =i o
¥, i x
= =% .

Circle (90) on Reply Card

INC

-

e |
Toml 1 b’;;ﬁgg‘ #_'f,'-l?.f q{ﬂ'
gl bsaariai |

Wwww americanradiohistorv com

- What
is
4:2:2?

The 4:2:2. standard is the result of
CCIR recommendation 601 {adopted
universally by CCIR and SMPTE),
which governs the coding of video
signals into the digital domain.
SMPTE EBU D-1 also has been stan-
dardized to conform to 4:2:2 sampling:
procedures. 4:2:2 is a parallel, compo-

nent video system, using.a 25-pin con- _°
nector that carries Y, B—Y, R—Y and

clock ECL signals at a 27MHz rate. The
standard allows: for 220 quantization
levels of luminance and 225 levels of
color difference. Every frame contains
all color infoermation; there is no color
framing sequence in 4:2:2 video. '
4:2:2's luminance sampling frequen-
cy is 13.5MHz, locked ta house sync.
This frequency was selected because it
is a-multiple of the horizontal frequen-
cy of both 525 and 625 line systems.
The common denominator of 4:2:2 is
equal to 13.5MHz/4, or -3.375MHz.
The sampling rate of Y (luminance) is 4
x 3.375 = 13.5MHz. 2 x 3375 =

“6.75MHz, the sampling rate of both

R-Y and B-Y. Hence 4Y):2R-Y}):
2(B-Y). g '

For each active line of video, 4:2:2
digital coding uses 720 samples/line
for luminance, plus 360 samples for
R-Y and another 360 samples for
B-Y, fora total of'],440 bytes in both
525/30 and 625/25 systems. By defini-
tion, each sample (byte) is an 8-bit
word. . B :

Typically, less than 500 lines of
NTSC (525 line total) active picture in-
formation/frame are stored as the pic-
ture output is gen-locked to house
sync. The total number of bytes/frame
is approximately 720K, not including
correction data {(no overhead).
Therefore, a 30-second NTSC spot, for
example, would require approximate-
ly 633Mb of information, not including
audio or overhead.

Advertised specifications for 4:2:2°
DVTRs and equipment is + >0.1dB to
5.75MHz. The noise floor .is approx-
imately -56dB. NTSC 1-inch type C
VTRs are typically specified at
+>0.5dB to 4.2MHz, with a 48dB
signal-to-noise ratio. Therefore, a
4:2:2 or D-1 digital recording should
theoretically provide a better than
10% increase in horizontal resolution
with less noise than l-inch type C:
recordings. i

Although distantly related, 4:2:2 is -
not the 4xSC (14.32MHz) sampling
that is typical to most stand-alone
digital devices such as TBCs and
digital effects units. It also should not
be confused with RS-422 communica-
tions standards.
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Chyron VP-2 is a low cost, high resolution character and graphics
generator.

With complete keyboard and micro disc drive, this stand-alone system
offers six-font internal capacity, multiple planes and utilizes cursor and
menus for graphics composition and very “user friendly” operation.

In addition, you get 35 nanosecond resolution, 512 colors, a library of
45 fonts to choose from, three edge types variable in depth, menus and
prompting messages, multipie speed roll, internal keyer and full genlock
capability.

This rare combination of features, size, simplicity and price makes the
Chyron VP-2 a unigue character and graphlcs generator.

It's new, and, as you'd expect, it's available right now from Camera Mart.

The more you know about audio, the more you can
rely on Camera Mart.

n.Camera Mart...

SALES e« SERVICE « RENTAL
Headquarlers/New York Upstate/Central N.Y, California indiana
456 West 55th Street, New York 10019 305 Vine Street, Liverpood, N.Y. 13088 1900 W. Burbank Bivd., Burbank, 825 Royal Avenue, Evansville,
(212} 757-6977 (315) 457-3703 FAX (315) 457-3795 A 91506 (818) 843-6644 Ind. 47715 (812) 476-6327

Telex: 275619/FAX (212) 582-2498

“
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One Tape Stands True.
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been our job since we invented videotape 30 years ago.
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And we stand behind you—with some of the most advanced research in the industry.
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Figure 4, Simplified block diagram of the mixed approach to digital video system design.

Continued from page 54

little or no movement. The combiner in-
terpolates movement between frames
and generates new frames containing its
interpolation, similar to fades and
dissolves. Through use of the new inter-
polated frames, time adjustments are in-
visible. Slow motion also may be en-
hanced considerably by user-pro-
grammed weighted speed changes,

which smooth the transition between
speeds.

Digital video in the real world
Because digital video is faster to work
with, and offers expanded creative
possibilities, producers will be tempted to
try several different approaches to a
visual situation to optimize the result. It
also allows speedy changes to be made

within a program without generation
loss. Adding a few seconds of video and
audio to a digital effect 250 events back
can devastate the most laid-back analog
editor. In an all-digital suite, such a
change would be a clean and simple
process.

What does all this mean to the broad-
caster? On the network level, a few all-
digital production systemns already are
being installed. At the local level, these
new systemns and concepts may have an
impact on local production in the coming
years.

No, 4:2:2 is not going to replace the
NTSC transmission system, but it is
destined to improve the quality of NTSC
pictures created by zealous producers
who don’t take "no” for an answer.
Ultimately, it must be assumed,
distributed digital and analog dubs of
digitally produced material will be direct
from a DVTR, which will improve the
picture quality and “dubability” of in-
coming material at the TV plant.

To the broadcast engineer, digital
video (and audio} will most likely
ultimately replace analog technology. To
maintain digital equipment will require
engineers with training and experience
in repairing digital circuitry. [t’s only a
matter of time. (B

The On-Air Audio Switchers.

.

‘Brasuiey (2ol |

Gentner program switchers solve your problem of quickly seiecting an audio
source to your transmitter. Our stereo and mono switchers provide instantaneous
selection of sources...and since the switching process is passive (usjng mag-
netically latching relays), your source will remain selected until you ¢

GENTN

ENGINEERING COIVIP,

540 West 3560 South e Sait Lak
(801) 268-1117

Call us today at (801) 268-1117

for ordering information.

The

Clear
Choice.
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future

By Ned Soseman,
TV technical editor

The momentum of 1125/60
HDTYV technology is creating excitement and demand
—and making video utopia more elusive than ever.

The HDTV camera looks like a hybrid film/video camera. A lens that can resolve the detail
needed for HDTV can cost more than $30,000.

60 Broadcast Engineering February 1987
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ln the history of television, high-
definition television (HDTV) is probably
the most talked-about and written-about
technical standardization proposal since
NTSC. During recent years, conventions,
meetings and seminars around the world
have become virtual HDTV forums,
characterized by disagreement. While
everyone continues to talk, one HDTV
format is rapidly establishing a euphoric
track record in the mid- to high-end pro-
duction community.

The presentations, discussions and
demonstrations of a seemingly infinite
number of HDTV standards proposals
and ideas have fueled the fires of con-
troversy, interest and awareness. With
more conservative intentions, others
have proposed enhanced, and somewhat
compatible, systems based on current
transmission standards. How will HDTV
affect broadcasters, producers and con-
sumers in the future?

Because so many issues have been
raised, it is beyond the scope of this arti-
cle to present all of the opinions. Uses of
HDTV extend well beyond the realm of
production and broadcast to the medical,
industrial and training community as
well. This article will provide an over-
view and an understanding of the pros,
cons and applications of HDTV for televi-
sion and entertainment program produc-
tion (closed-circuit), distribution (via RF,
fiber optics, magnetic or optical media)
and the acceptance, whatever new for-
mat emerges, by consumers.

Whether you are a broadcaster or a
producer, you will feel the impact of
HDTYV in the near future, even before the
CCIR. On Oct. 25, 1986, a major
step was taken toward using HDTV
production for standard on-air broadcast.
During its “Sportsworld” broadcast, NBC
ran almost seven minutes of the first
HDTV pictures converted to NTSC to be
transmitted by a U.S. network. On that
date, NHK converted HDTV masters of a
3-camera HDTV production of the Asian
Games to NTSC, and transmitted them to
NBC via satellite.

According to NBC engineers, the
HDTYV video, converted to NTSC, looked
better than video mastered on NTSC. An
analogy of this observation would be
comparing state-of-the-art, top-quality
studio cameras using a standard %-inch
videocassette recorder to record the pic-
tures from each camera.

Although the cassette recorder’'s band-
width is much lower than the output of
any camera tested, differences between
cameras will be easily seen. Bandwidth
and other limitations make NTSC far in-
ferior to HDTV. In reality, however,
recording converted HDTV pictures on
an NTSC system produces better pictures
than using dedicated NTSC equipment to
produce NTSC pictures.
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Excited by the superior quality of
HDTV downconverted to NTSC, NBC is
planning to incorporate HDTV during its
coverage of the 1988 Summer Olympic
Games. Special wideband (36MHz)
satellite transponder service has already
been arranged to transfer the optimum-
quality downconverted HDTV to NTSC
feeds. NBC also is evaluating equipment
and delivery schedules in an effort to ac-
quire its own complete HDTV system.
This system would be used not only for
Olympics coverage, but in other areas as
well.

Captain Video Studios, Paris, the
world’s first on-line HDTV production
company, recently announced plans to
open fully equipped HDTV production
houses in New York and Los Angeles.
According to HDTV pioneer David Niles,
president of Captain Video, both facilities
should be on-line before this summer.
The L.A. operation is expected to go on-
line first, this spring, and already has
commitments for three full-length feature
films to be produced on HDTV. Rebo
Associates, New York, is now on-line
with its HDTV studio and post facility.
Many others, in various parts of the
country, are expected to follow soon.

The Canadian Broadcasting Company
and Northernlight & Picture Corporation

— @ X O —0—X—0O——8—
—— K=l X~ O Xl X0 X —
— O N O——O——O—
— X —O— X8 X O~ XX~
— XN O —e—
|
— =B N — O X——m— X~ O~ -
d
O 4nth FIELD
O (4n+ 1)th FIELD
® (4n + 2)th FIELD
W (4n + 3)th FIELD
X SAMPLES NOT TRANSMITTED

1/d CORRESPONDS TO THE
SAMPLING FREQUENCY

Figure 1. Sampling pattern used by the MUSE
transmission system of motion-adaptive band-
width reduction.

are currently in production of “Chasing
Rainbows,” a $10 million, 13-hour TV
series shot and edited entirely in HDTV.
“Chasing Rainbows™" is CBC's largest
dramatic production to date. Set in Mon-
treal in the early 1920s, the production
calls for intensive compositing, the use of
HDTV Ultimatte and film-style photog-
raphy.

Typical lighting on the set is about 80
footcandles (fc) with 125fc key light, at

f/2.8. Scenes have been shot in dirt
trenches and in rainy, dusty and hot en-
vironments without a single equipment
failure. This milestone HDTV production
is expected to air this fall on the CBC,
after downconversion to NTSC.

Following last year’s NAB, where an
entire separate area Wwas dedicated to
display HDTV images and production
equipment, a large number of serious in-
quiries and orders for HDTV equipment
were received by manufacturers.

History

The idea of high-definition television is
not new. The first such system was
shown to the public in 1936, when the
BBC demonstrated a 405-line system. Ini-
tial research leading to today’s HDTV
imaging began in Japan during the early
1970s, before the 3%-inch format or ENG
was introduced to the world. An-
ticipated new markets and an eye
toward the future prompted NHK
Research Laboratories and several
Japanese manufacturers to begin
developing a new system from the
ground up, to improve television's visual
images.

The Japanese were virtually aione dur-
ing the early development phases until
the CCIR adopted question 27/11 in

Advanciﬂg technologies can move at
. such arate a new product may blur
- by without offering the true explana
_ tion of why it was dievel()ped inthe
Mirst place.

Quite simply the new GIM isa
superior studio quality microphone
_that incorporates all the benefits
- ofits larger more conventional
predecessors.

Crowii technology has always
ignored the conventions of new
product development and recognized
no limits in achieving the ultimate
in pmfesslonal quality.

See your nearest Crown dealer, Find
out how this incredibly small micro-
phone achieves such a high level

of pe:formance €

‘Crown International, Inc. ,(219) 294—80-00
; 51?18 W, Mishawaka Rd. Elkhart IN 46517

@crown,
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Converting a MUSE signal back to full HDTV bandwidth requires a MUSE decoder. Someday this

will be on a single LSI chip.

1974. Question 27/11 simply asked,
“What standards should be recommend-
ed for HDTV systems intended for broad-
cast to the general public?” SMPTE set up
a study group in the late 1970s and short-
ly afterward, the European Broadcasting
Union formed a special group to address
HDTYV issues.

The first demonstration of HDTV in the
United States was at the SMPTE conven-
tion in February 1981. Following the
demonstration, the Advanced Television
Systerns Committee (ATSC) and other
engineering groups were formed to
study HDTV, and to suggest possible im-
provements for current systems such as
enhanced NTSC.

As Japan tried to sell its HDTV system
to the world, the concept of worldwide
standardization began to accelerate. In
1983, the CCIR established an interim
working party (IWP) to prepare a single
universal HDTV standard draft recom-
mendation for studio and international
program exchange. The draft was
presented earlier last year, but several
questions remained unanswered, and it
was sent back to the WP without
ratification by the CCIR. The next oppor-
tunity for the CCIR to recommend a
world standard is scheduled for 1988.

If a mass conversion is to take us all to
a new format, this would be an ideal
“window of opportunity” to establish a
single common format. Clearly, there is
widespread agreement that a worldwide
format would be useful. Technical con-
cerns, economics and an overcrowded
RF spectrum have turned this idealistic
goal into a political issue. Is it possible to
please everyone in a time frame in-
fluenced by manufacturers ard pro-
ducers as well as by politics and
economics?

64 Broadcast Engineering February 1987

Goals of HDTV

At the outset of HDTV development,
the main goal was to produce electronic
video images comparable to those pro-
duced with 35mm film. To create this ap-
pearance, a widening of the aspect ratio
and a major increase in the number of
scan lines had to be realized. Armed with
these basic parameters, HDTV research-
ers developed a prototype system to
show to key decisionmakers in the film
and TV industries for their input.

In the meantime, a scientific approach
was applied to psychophysical ex-
perimentation to determine the ultimate
characteristics of the human/video
display interface. A viewing distance of
three times picture height (3H) was
determined to be optimum for 1,125-line
displays. An aspect ratio of 16:9 was
selected to match the 3H viewing
distance, because a 30° viewing angle is
considered optimum for the home en-
vironment.

Measurements of the eye's sensitivity
to motion detail, temporal and spatial
resolution, as well as other optic
responses, continue to be tested and
researched. The information revealed by
this research will enhance the HDTV ex-
perience by fine-tuning HDTV transmis-
sion parameters for human enjoyment
within technical constraints.

Standardization

A de facto standard of 1,125 lines, 60
fields per second has been established by
HDTV equipment manufacturers (see
Table 1). Many valid, basic concerns
have been expressed regarding HDTV
formats. Compatibility with existing
systems (NTSC, PAL and SECAM),
transmission bandwidth
and the economics of investing in new

wwWw americanradiohistorv com

requirements:

HDTYV display equipment all are areas of
concern. The primary objective of the
CCIR is to recommend an HDTV system
with simple downward compatibility to
50Hz and 60Hz field rates that satisfies
all other aesthetic requirements.

While Americans are wondering how
HDTYV will fit into the broadcast RF spec-
trum and be compatible with older NTSC
receivers, Europeans are more con-
cerned with the introduction of direct
broadcast satellites (DBS) in the 12GHz
band. Europe has been preparing for
DBS standards for more than a decade.
Its goal is to transcend the limitations of
PAL and SECAM, while minimizing con-
sumer investment.

The CCIR adopted recommendation
601, which standardized digital video
production on the 4:2:2 system. The
CCIR also adopted the MAC (multiplexed
analog component) family of standards,
which allow digital signal quality to be
transmitted directly to the viewer. Both
of these approaches are evolutionary.
The CCIR says 1125/6(0 HDTV is revolu-
tionary, and not consistent with evolu-
tionary work conducted on the basis of
international cooperation.

Because 75% of the world’s population
is on 50Hz power sources, CCIR world-
wide standards proponents say it would
be unfair to adopt a system based on
60Hz. The considerations are beat fre-
quency obstructions with some gas dis-
charge lighting conditions for both re-
cording and viewing. For recording, this
problem can be solved simply by the use
of a 60Hz ballast. For viewing, a gas
discharge light must be so close to the
screen that it almost washes out the pic-
ture. Most video equipment today oper-
ates on 50Hz and 60Hz, and does not de-
pend on the power-line frequency to
reference oscillators and circuits as was
the case several years ago.

Countries that use 50Hz power sources
don't agree with the 60Hz methods of
transfer to and from film. In 50Hz coun-
tries, film is usually converted to video
on a frame-by-frame basis by increasing
the speed of the film by 4%. This results
in a 25fps 1:1 conversion, which is ideal
for picture transfer, but alters the fre-
quency of sound and music on film, an-
noying 50Hz viewers with perfect pitch.

In 60Hz countries, standard 24fps film
is transferred to 30-frame video by scan-
ning alternate film frames with three
fields per frame, then two fields per
frame. This method of frame-rate con-
version, when tied to HDTV, maintains
the temporal resolution of HDTV to that
of film (12.5Hz). The effect of this low
temporal resolution is that moving ob-
jects develop serrated edges, and tend to
strobe slightly.

Many ideas have been proposed to
solve the film transfer problem. Common

Continued on page 73
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Grabbing
aframe
from

the past

The scene is a video production opera-
tion of the not-too-distant past. Tension is
building as the staff works feverishly to
complete a project that is now behind
schedule. Videotape operators listen
carefully for beep tones and try for the
10th time to make a crucial edit.

As they verbalize their frustration, an
“old-timer” from engineering reminds
them that in his day they edited with
razor blades. Meanwhile, in a back room,
the operation’s jack-of-all-trades is play-
ing art director, laboring over press-on
letters and black matte boards for the
show’s closing credits.

Then there is the client. Pacing nerv-
ously on the phone is the show’s pro-
ducer, calling the film lab for the fifth
time to see if the opticais for the show's
opening are finished. Slamming down
the phone, the producer sees his career

of the trade for video. Tools for com-
puterized editing, for electronic titling
and graphics and for special effects.

Almost as remarkable, amazing and
impressive as the devices, themselves,
has been the relatively short time it has
taken for these tools to move video out
of the dark ages: less than 15 years. In
reality this is a mere nanosecond on the
time line of human existence.

The video picture today

Yes, the TV show from our scene from
the past was successfully completed and
made the air date—as most of them did.
But, at what cost in terms of time, money
and quality? Today, while tension re-
mains part of the video scene, time-
consuming, inexact and far-from-picture-
perfect methods have become obsolete.
Advances in video editing, titling and
graphics, and effects have not only made
the final product better and easier to pro-
duce, but also opened the way for more
operations, both broadcast and non-
broadcast, to buy and use the tools of the
video trade.

At the same time that equipment im-
proved, our television environment has
expanded. More call-letter stations are
on the air today than ever before. Cities
and towns have been wired for cable and
now satellites deliver special program-
ming channels. Corporations, education
and medicine, among others, are increas-
ing their use of television after discover-
ing its effectiveness as a communications
tool. Half the homes in the United States,
(and an even greater percentage in other
countries), will own their own television

an entirely new type of operation: the
graphics boutique.

In the private TV area, hundreds of
corporations, not just the largest and
richest ones, are either establishing or
expanding their video operations. A
similar trend can be seen in the areas of
medicine, education and the military.
And the video universe continues to
grow as video expands its reach into new
areas and applications.

Perspective on the
customer-manufacturer relationship

The expanded television environment
and the rapid advances in technology
have presented both an opportunity
and a challenge to committed video
equipment manufacturers. On the one
hand, with the demand for more pro-
gramming and the expanded use of
television, manufacturers have the
benefit of a growing base of customers
for their products. And by tapping into
the latest technological breakthroughs in
computers and digital electronics, hard-
ware makers are now able to design
more versatile, powerful and dependable
devices.

In electronic editing, for example, in-
novative new products are currently ex-
panding and enhancing the way video-
tape is edited as well as moving computer-
ized techniques into the audio and film
worlds. On another front, new titling and
graphics products are adding to video's
workload by providing unprecedented
levels of resolution as well as speed, flex-
ibility and creativity. And, moving into
image manipulation, digital video effects
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~and Memorex 1872 s
found CMX CMX Systems !
. systems (CMX = lintroduces 311U 1973
~ CBS + Memorex) CMX 300 CMX receives Emmy for
sttt e M T s - .GMX 600:and GMX 300
CMX systems . *
_introduces CMX 1974
RO e et a5 sl CMX introduces CMX s
R _ S | IR

flash behind him as he calculates how
much the delays have cost and wonders
whether they will make the air date.

As he visualizes himself on the unem-
ployment line, the producer ponders the
question: If they can send a man to the
moon, why can’t they find an easier,
faster and better way to produce a televi-
sion show?

Shuttling forward
They have. In fact, at the time that this
not-so-mythical-scene-from-the-past was
set, engineers and manufacturers were
developing and introducing devices that
would soon become the everyday tools

recording and playback device, a VCR,
by the end of this year.

The result has been an ever-increasing
demand for programming to fill all the
“channels” of our expanded television
environment.

With this demand, new video produc-
tion organizations are opening up and
those already in existence are expand-
ing. In the video facility area, state-of-
the-art post houses are found throughout
the United States, not just on the East
and West Coasts. The advent of sophis-
ticated and versatile electronic graphics
and titling systems along with the clamor
for more graphics on television has led to

www.americanradiohistorv com

devices, once the domain of the well-
heeled few, are now affordable to a
greater range of budgets.

But along with the enormous oppor-
tunities and advances that are beckoning
hardware manufacturers are the many
challenges in today’s highly competitive,
diverse and technologically intensive
video world.

Foremost, manufacturers must be able
to understand the range of needs of a
varied customer base and translate those
needs into actual products that meet
those needs. Along with ascertaining
customer needs, equipment companies
have to recognize and address the fact
that today, more than ever before,

Advertisernent
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customers are carefully scrutinizing the
relationship between price and return on
investment. In addition, the equipment
decision-maker list at a television
organization today includes not just the
engineers but the creative and account-
ing people as well.

Finally, manufacturers must have
substantial financial resources not only
to manufacture products and provide
customer support, but also to sustain
ongoing research and development ef-
forts. Because, in video, it always seems
like the future is just a nanosecond away.

Zooming in on
the Chyron Group

With these challenges as well as oppor-
tunities clearly in focus, the Chyron
Group was created in 1985. The group is
composed of Chyron Corporation, in-
cluding the Telesystems and Video Pro-
ducts divisions; CMX Corporation; and
Digital Services Corporation (DSC).

Over the years, each of these com-
panies has developed a particular area of
expertise in the design, manufacture,
marketing and customer support of prod-
ucts on the cutting edge of video. As
part of the Chyron Group, Chyron, CMX
and DSC continue to pursue what each
knows best: electronic titling and
graphics at Chyron's Telesystems and
Video Products divisions; computerized
editing at CMX and digital video effects

1976

CMX introduces CMX
340X

at DSC.

In addition to their commitment to
distinct areas of product development,
the companies are also committed
members of the protessional video hard-
ware world, combining over 30 years of
experience serving the video industry.
Evidence of this commitment can be
seen today in many areas: substantial
R&D spending, innovative new product
introductions, regular manufacture and
delivery of equipment as well as strong
service and sales support operations.

This commitment and track record
has earned the two senior members of
the group, Chyron and CMX, an unusual
distinction in the video industry: their
names have become generic industry

buzzwords.

A relative newcomer {o the video field,
DSC was making its name known in the
area of digital video effects even before
the creation of the Chyron Group. Now,
with the benefit of the resources and ex-
perience of the Chyron Group behind it,
DSC has the potential to grow and ex-
pand more quickly than was possible for
either CMX or Chyron in their earlier
days.

The substantial financial resources of
the parent organization, a publicly held
corporation listed on the New York Stock
Exchange, are available to all the
members of the Chyron Group. These
resources are managed by executives
who have considerable experience in the
successful financial operation of a video
hardware company.

Supported by a well-managed flow of
capital, the Chyron Group companies
have the means to develop and market
the video products required by video
professionals. In the area of R&D, few
companies spend as much as the Chyron
Group: during 1986, R&D expenditures
totaled more than $4.6 million, represent-
ing 13% sales. And to further underline
the Chyron Group’s understanding of the
importance of R&D in its future growth is
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the fact that 1986 R&D expenditures
were larger than net income.

Many customers in the market for
video equipment have already benefited
directly from the financial resources of
the Chyron Group. Recognizing the
capital-intensive nature of the video
business, the Chyron Group introduced
the unique “Earns-Its-Own-Payments
Plan.” Through this practical and liberal
plan, customers for many CMX, Chyron
and DSC products have been able to add
new equipment and watch it pay for
itself, in what amounts to almost cost-
free financing.

The companies in the Chyron Group
also have the benefit of the technical ex-
pertise developed by the companies
comprising the organization. Although
maintaining distinct R&D operations,
CMX, Chyron and DSC engineers meet
regularly to discuss new developments
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and their possible application in products
from the other companies. These appli-
cations, which continue to evolve, have
already led to increased user benefits
and creativity.

For example, DSC's work in digital
video effects made it possible for Chyron
Telesystems to integrate the Motion
feature in the Chyron 4200. With the Mo-
tion feature, which provides high-
resolution dynamic graphics effects,
titles, logos and background graphics can
be manipulated using a number of digital
effects and positioned anywhere on the
screen. And graphics can be manipulated
without tying up a switcher and a
separate digital video effects device.

The result is a feature that not only in-
creases design creativity but also opera-
tional flexibility.,

In addition to bringing together an ex-
change of ideas and developments in the
technical area, the formation of the
Chyron Group has also led to communi-
cation among the marketing and sales
people in the various organizations.
Through their meetings, executives at
CMX, Chyron and DSC share information
on customer needs and problems. And
the benefits to the industry are two-fold.

First, each company has an opportuni-
ty to benefit from the experience of the
others in a range of areas. This could in-

1980

CMX introduces “The |

" DSC founded

clude everything from ways to improve
sales and service support to new ap-
proaches to training on equipment. Sec-
ond, by sharing information on client
needs and product capabilities, ex-
ecutives can identify new features and
even new products that tap into the
technical expertise of another company
in the group.

The creation of the Chyron Group is
also having an impact on the cost of pro-
ducing equipment. Although each com-
pany operates its own manufacturing
operation, the Chyron Group is taking
advantage of its combined purchasing
power in buying the many outside com-
ponents used to manufacture the various
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product lines. This buying clout makes it
possible for the companies in the Chyron
Group to produce equipment more cost-
effectively, which translates into cost
savings for customers on equipment.

Fast-forward

Despite all its R&D efforts, the com-
panies in the Chyron Group have not yet
been able to develop a special digital
crystal ball to easily predict the hot prod-
uct areas of future. But what distin-
guishes the group from other video
equipment organizations is its unique ap-
proach to developing and planning for
the future.

The Chyron Group has the benefit of
specialists working independently in
three distinct areas of video technology,
areas that will continue to play an impor-
tant part in the future of video. With the
financial backing of the Chyron Group,
these experts will continue to delve into
the areas they know best to produce and
market equipment that meets the needs
of customers. But at the same time,
Chyron, CMX and DSC each have the
benefit of an exchange of information
within the Group regarding new
technological breakthroughs.

One area that the Chyron Group is
watching is the development of new
memory storage systems that will in-
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crease the capabilities, speed and power
of video systems. As chips become even
more complex and lower in cost, they
will be used to enhance the power of
high-end systems as well as expand the
capabilities of the more moderately priced
machines. Also holding promise is the
industry move to the all-digital studio
and post room, where digitally based im-
age and audio equipment will be linked
and controlled by digital signals resulting
in vastly improved quality for the final
product.

What will the future look like? It could
be something like this:

Preview on the future

The scene is a video production opera-
tion of the not-so-distant future. There is
virtually no tension in the air because the
project is well ahead of schedule. In one
room, a video editor is working on the
off-line edit of a TV program that will air
in a few weeks. The company’s jack-of-
all-trades has just brought in some addi-
tional videodiscs, hot off the disc
recorder.

In the graphics area, the in-house elec-
tronic artist is preparing graphics for the
opening of the program. She is “calling
up”’ and downloading a logo from an-
other graphics station down the hall. In
the effects area, the client—a pro-
ducer—has just approved some rather
complicated image manipulations that
will be retrieved, along with the
graphics, from digital discs during the on-

1981
Chyron releases
Channel Control i
Module and RGU-1

Video Products
releases VP-1

line edit. Pleased with the work, the pro-
ducer mentions for the fifth time that in
the “old days” it used to take the film lab
a week to finish this kind of optical work.

Returning to the editing room, the pro-
ducer quickly reviews several different
versions of the final segment. The selec-
tion is instantly entered by the editor,
who estimates that the on-line edit will
be ready the next morning.

With his feet up on the console, the
client picks up the phone and plans his
night out on the town and a short vaca-
tion starting tomorrow. Realizing how
much money and time he has saved the
company he works for, the producer fan-
tasizes about a promotion and raise. As
he pats himself on the back he wonders:
How can video production get any better
than this?

Advertisement


www.americanradiohistory.com

M inte ?ﬁ

Chyron
Telesystems:
leaders in
character
generators

Chyron Scribe text generation systerm.

When you stop and consider the
many changes that have taken place
in video production over the past
decade, few have been as revolu-
tionary as the way in which titles and
graphics are produced. The leader in
this revolution is Chyron Telesystems.

Chyron Telesystems is a division of
Chyron Corporation, and one of the
members of the Chyron Group. Its
specialty is fast and high-resclution
electronic text and graphics systems
offering capabilities and features re-
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quired by broadcasters, video produc-
tion and post houses and sophisticated
non-broadcast video operations.

Telesystem’s Chyron 1V series is the
most popular and visible high-end tit-
ling and graphics system in use today:
over 2,000 of these devices have been
sold; its work can be seen everyday on
everything from news and sports to
television commercials. And those
same Telesystems machines continue
to work overtime for special events
like the Olympics and election
coverage.

For these reasons, the Chyron IV is
considered the “workhorse” of the
television industry and the Chyron
name has become synonymous with
electronic titling and graphics.

In order to respond to changing

customer needs as well as break-
throughs in technology, Telesystem’s
products, such as the Chyron [V series
and the new Scribe, are designed as
expandable and upgradeable systems.

Today, there are graphics composi-
tion, electronic painting and digital ef-
fects capabilities that increase the ver-
satility of the Chyron IV series. As the
mainstays of today's Chyron IV line,
the Chyron 4200 with Motion and the
Chyron 4100 EXB are available to
customers either as an entire new
system or as an upgrade to a Chyron
[V they already own.

For the customer on a tighter
budget, who wants the high-resolution

characters and graphics offered by the
Chyron IV series, Telesystems also of-
fers the RGU-2.

The latest member of the Telesys-
tems family is the Scribe. Introduced
in 1986, the Scribe is the state-of-the-
art in text generation. Through the ap-
plication of recent advances in digital
technology, the Scribe is able to pro-
duce antialiased characters that are
virtually indistinguishable from those
produced on slides and typeset art
cards.

And, Scribe owners have a choice of
more than 1,500 type styles, which are
the same type styles used in commer-
cial typesetting. What also makes the
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Scribe unique is that unlike other CGs,
characters can be placed anywhere.
Characters, words or rows of text, can
be overlaid or underlaid on a single
channel and will still maintain all of
the antialiasing in each character.
Other areas where Chyron Telesys-
tems continues its commitment to the
video industry are service and sales.
Most sales in the United States are
made directly to customers, with some
sales also generated by six select
dealers, one in each of the sales
regions, In the past year, Telesystems
established sales offices in Los
Angeles, St. Louis and Dallas, in addi-
tion to the sales office at company

headquarters in Melville, NY.

The division has also added a serv-
ice operation in Los Angeles, which
joins two other service centers in Mel-
ville and Chicago. The Los Angeles lo-
cation also includes Telesystems' sec-
ond training facility for equipment
operation and maintenance; the first
has been at company headquarters for
a number of years.

In addition, Chyron, through in-
stallations of its equipment at Pratt In-
stitute and Brooklyn College in New
York, has made it possible for elec-
tronic graphics artists of tomorrow to
learn about these tools of the trade.

Also in the past year, in order to bet-
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ter serve their customers abroad,
Chyron decided to take a different ap-
proach to its international operations.
Telesystems now has its own dealer
network abroad. This network Iis
supervised from a Chyron service and
sales support office in London.

Telesystems continues to com-
municate with its customers about
new products and applications,
through its division newsletter. And,
in planning for the future, Chyron
Telesystems continues its efforts in
research and development.

Chyron Video
Products:
expanding the
universe of
video users

Chyron’s Video Products division
was established to provide high resolu-
tion character generators for the more
moderately budgeted video operation.
The division was launched in 1983
when it introduced the VP-1, a high
resolution CG, designed to be driven
by an out-board computer.

And, in the short time it has been in
business, Chyron Video Products has
managed to spread the Chyron name
to thousands of new customers in set-
tings such as corporations, schools and
hospitals.

Since 1983, the Video Products divi-
sion has added the VP-2, a self-
contained and low-cost CG and
graphics system, and the Chameleon,
a low-cost paint system. To date, more
than 5,000 Video Product VP systems
have been soid and their customers in-
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clude not only private-TV operations
but also smaller TV stations and post
production facilities as well as cable
operations.

And the expansion continues. Not
only is the Chameleon being used to
produce more creative videotape pro-
ductions, it is also finding applications
in “live” industrial training and
teaching situations. The “old-timer” in
the Video Products line, the VP-1, is
moving into more areas that now
clamor for high resolution information
display. These include railroad sta-
tions, airports, betting parlors, race
tracks, and other public facilities
where information is displayed. The
VP-1, with its flexible computer inter-
face, is also learning new tricks as a
peripheral to a growing number of
personal computers,

Based at Chyron's Melville, NY, head-
quarters, the Video Products Group
designs and manufactures systems for
an ever expanding market. The
group's R&D has made the benefits of
advanced character generators
economically feasible for a host of new
customers. Chyron has established
and trained a network of dealers
which totals more than 100 nation-
wide, as well as a growing number of
professional sales and service dealer-
ships abroad. Customer service is pro-
vided by Chyron's technical centers in
Melville and London, UK. End users
are kept abreast of new applications
and product information through a
periodic newsletter from Chyron.

1984
CMX introduces CMX
3400

Chyron releases RGU-2
and 4100EX

DSC introduces lllusion

Video Products releases
VP-2

CMX: from the
600 to 6000

CMX 6000 editing system.

In 1971, computerized video editing
became a reality with the introduction
of the CMX 600. Capabie of random
access editing, the CMX 600 proved to
be a system way ahead of its time,
Despite the 600’s speed and flexibility,
its high price tag of $250,000 for what
was basically an off-line editing system
made it impractical for even the best
funded video production operations.

Realizing the potentials offered by
computerized editing, in 1972 CMX in-
troduced a more practical computer-
based system with the CMX 300, a
system that used SMPTE time code to
perform linear edits. After the success
of the 300, CMX went on to introduce

a range of products which have estab-
lished CMX as the leader in com-
puterized editing.

Over the years, it's been the 340X
and its upgrades that have become not
only the best-selling CMX products,
but also the industry standard by
which all other computerized systems
have been judged.

A major reason for CMX's success
has been its understanding of different
customer needs: Systems are designed
to be expandable as well as easy to in-
terface with other video devices,
regardless of brand, type or format.

Today, as part of the Chyron Group,
CMX Corporation continues to expand
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the potentials of computer-assisted
postproduction with four distinct prod-
uct lines. In addition to its family of
video editing systems, represented to-
day with its LSS (large scale systems),
the 330XL and 3400A, CMX is taking
its technology into the worlds of film,
audio and TV stations with three new
product families:

The CASS 1 and CASS 1E are CMX's
computer-aided sound systems. They
are designed for use in audio studios
and video operations that are involved
in audio-for-video work.

With an eye on the film world, CMX
has spent several years developing a
practically priced, dependable, easy-
to-use, random-access editing system.
The result can be seen today in the
CMX 6000, an off-line videodisc-based,
computer-assisted film postproduction
system.

CMX is also moving into other areas
with its CMX 100. Designed with the
realities of TV station production in
mind, the 100 is an entirely new con-
cept in editing, combining an
audio/video switcher, audio mixing
board and machine control system all
rolled into one—an edit suite in a box.
With the 100, the first in CMX's broad-
cast and industrial products family,
stations will be able to produce local
commercials, special programs, pro-
mos and news features more quickly
and efficiently, using less manpower.

CMX headquarters are in Santa
Clara, CA, which is where the com-
pany's R&D operations are located.
Since joining the Chyron Group, the
formerly financially troubled CMX has
been provided with the resources to
develop and manufacture exciting
new products.

CMX’s video editing (LSS) products
are sold in the United States mainly by
a CMX regional sales force located in
New York, Atlanta, Dayton and Los
Angeles, and by manufacturers and
representatives. The 6000 and CASS
series are also sold directly. (There are
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several audio specialty represen-
tatives offering the CASS product.)

Regional field service offices for
CMX products are located at company
headquarters in Santa Clara, Burbank,
Indianapolis and New York. CMX also
operates a training facility in Santa
Clara, and offers regular courses in
equipment operation at a New York
post house.

For sales and service support for its

international customers, who are
served by distributors, CMX operates
an office in Amsterdam. From this of-
fice, CMX oversees its foreign
distributors in Europe and other parts
of the world. CMX training courses are
provided abroad on-site by many of
the same instructors who teach in San-
ta Clara and New York.

CMX maintains a unique worldwide
editors’ advisory panel that includes
hundreds of video professionals who
use CMX equipment. Members are in-
vited to call in with questions and sug-
gestions on a special 800 number. In
addition, CMX keeps its customers up
to date with the latest applications in
its regular newsletter.

DSC: for the
effects

DSC Eclipse digital video effects system.

1986
CMX introduces CMX 336XL, EDL
Optimizer, CASS 1E (Edit-only:
Vversion of CASS 1) and 6000

Chyron rele_ases Scrlbe 4200 and -

Motion

DSC introduces SX-2000 and Eclipse

Video Products introduces Chameleon

M‘i::re than 5,000 Chameleon units
shipped

There was once a time, not too long
ago, when video production opera-
tions could only dream of digital video
effects devices. These magical systems
were priced to meet the budgets of
very few. But digital effects were in
such demand by producers, that post
houses and even many a broadcast
operation threw sanity—not to men-
tion financial plans—to the wind to
keep up with the “new guy down the
block,” or “the station across town” or
even the “house across the street.”

Digital Services Corporation, ex-
perts in digital technology, has been
doing its part to provide affordable
digital video effects devices and bring
into focus the relationship between
price and return on investment.

Based in Gainesville, FL, DSC first

AN ADVERTISING SUPPLEMENT
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became involved with Chyron Cor-
poration when the Florida com-
pany received a contract to develop
the Digiflex feature for the Chyron IV.
DSC was then also working on its first
product, the llusion. When the Illusion
was introduced, it was heralded as the
first affordable digital video ef-
fects device that also met broadcast
standards. The Illusion continues to
offer a wide range of effects
capabilities at an affordable price.

Since the introduction of the [Mlusion,
DSC has become part of the Chyron
Group and added a sophisticated new
system it calls the Eclipse. The Eclipse
offers curved effects, picture twist and
automatic cube building. It is operated
from a control panel with a menu-
driven screen and includes removable
memory storage. Another product in
the DSC line is the SX-2000D, which
integrates digital video effects with a
production switcher so that all opera-
tions can be managed from one panel.
And DSC is also the company that
developed the Motion feature, which
is part of the Chyron 4200,

DSC's niche in the market continues
to benefit not only from the demand
for digital video effects but also the
cost reductions in digital electronics.
Even the moderately priced HNlusion
has come down in price since its in-
troduction. And, DSC's pioneering ef-
forts in bringing down the price of
digital video effects have had their im-
pact on the products and pricing of
more established manufacturers in the
field.

In its R&D efforts, DSC is examining
component video and the possibilities
it offers for improved resolution. But
without a doubt, the technology that
DSC believes will increasingly take

center stage in video is digital
electronics.

DSC's products are sold directly to
customers in the United States through
six regional sales operations; overseas
its equipment is sold through distri-
butors. The company’s main service
center is in Gainesville but the com-
pany is planning service operations in
each of its sales regions.

DSC also offers training courses and
has established a customer advisory
board to get feedback on its current
products as well as to find out what
customers would like to see developed
in the future.
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CEED BMHz.

HDTV DE FACTO

NTSC TRA NSM}TTED ‘

' TOTAL LINES 1,125 505
ACTIVE LINES 1,035 483
SAMPLES/LINE (¥) 1,920 450
R~ (| SIGNAL) 15MHz 1.3MHz-1.5MHz
| B—Y (Q SIGNAL) 15MHz 0.5MHz
 SAMPLES/FRAME 2,000,000 . 217,000
FIELD RATE 50Hz (NON-DROP FRAME) 59.94Hz
T-GEMEQ._RAL RESOLUTION 30Hz 30Hz
' 2:1 INTERLACE 2:1 INTERLACE
\S , 16:9 4:3 :
O?BANDWIDTH 30MHz 4.2MHz"
VIEW ST 3X SCREEN HEIGHT (H) 6H

*BANDWIDTH OF A HIGH-RESOLUTION GLOSED-CIRCUIT NTSC SIGNAL MAY EX:

Table 1. Contrasting the differences between HDTV de facto production standards and NTSC
transmission standards. With MUSE transmission, samples are reduced to about 1,400/1ine, of
which only 350 actually are transmitted. The frame storage at the receiver replaces samples that

are not transmitted.

Continued from page 64

to each is an HDTV frame rate that is
mathematically related to 24, 50 and 60.
For example, one idea is to establish a
frame rate of 72fps. At that rate, a single
film frame could be scanned on three
HDTV frames. A standards converter
could be used to change to 60-field view-
ing (on NTSC) using a ratio of 6:5. To
convert to 50-field viewing, a ratio of
36:25 would be used. These suggestions
assume that a frame store at the receiver
would be used to convert the 72fps signal
to either a 50fps or 60fps output.

Another idea is to simply double the
present number of active lines of each
system. This would give 50Hz countries
1,150 active lines and provide 970 active
lines in 60Hz countries.

It is noteworthy that, since the in-
troduction of electricity in Japan, 50Hz
power has been the standard in Eastern
Japan and 60Hz power has been the
standard in Western Japan. Since the
first Japanese TV broadcast in 1953, all
Japanese TV broadcasting has used the
525/60 NTSC system, which was chosen
because engineers found the flicker on
50-field TV systems to be objectionable.
Most programs are produced in Tokyo, a
S0Hz c¢ity. There is no relationship be-
tween the TV frame rate and power-
source frequencies. This difference
presents few, if any, problems. It would
seem reasonable that if this has worked
in Japan for more than 30 years, 60Hz
TV systems could be used in 50Hz coun-
tries on a worldwide basis too.

Scanning algorithms
Methods of picture scanning are also
under scrutiny. When 2:1 interlace is
used, the vertical resolution of a field is
equal to approximately 0.65N/2, where
N equals the number of active video
lines. Interlace is a method of subsam-

pling originally developed and incor-
porated to reduce the bandwidth re-
quirements of transmitted TV signals
{there were no VTRs at that time). There
is an increasing interest in sequential (or
progressive) scanning methods.

Progressive scanning increases vertical
resolution and temporal frequency while
eliminating fwittering (the effect of only
one line containing information in an in-
terlaced system), and line craw!. Studies
have shown that alias frequencies com-
mon to 2:1 interlace systems can be
eliminated with progressive scanning by
increasing the “distance to alias.”

However, the bandwidth requirements
for progressive scanning, compared with
2:1 interlace, are two to two and a half
times greater. [n addition, approximately
9dB noise power would be added from
existing camera technology if pro-
gressive scanning were used.

Frame rate and scanning questions
pertain as much to film transfer to HDTV
as they do to increasing vertical resolu-
tion. Maintaining maximum picture
transfer capability between film and
HDTYV, in both directions, is paramount.
Worldwide, film accounts for about 80%
of all TV pictures. In the United States,
film still provides more than 70% of all
prime time programining.

The annual consumption of 35mm
negative stock has been estimated to be
approximately one billion feet, with
positive stock in the billions of feet.
HDTV production is not expected to
reduce this figure significantly.
Therefore, the relationship between
HDTV image scanning and film, in both
directions, remains an important con-
sideration.

Available hardware

It is generally agreed that the quality of
today’s 1125/6( system is comparable to
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35mm film. Most producers who have
worked with HDTV say it is more like
70mm. Obviously, it will not replace, but
will interface with, film. Applications
that require camera mobility and por-
tability or battery operation will continue
to be served by film because there are no
portable HDTV products. HDTV best
serves the needs of the medium- to high-
end 35mm producer. Presently, all
HDTV equipment is handmade and sold
on a cash-only basis. Lens choices for
HDTYV cameras, which use 1-inch mixed-
field saticons, are critical and few; a
typical 7:1 ultraprecision zoom lens costs
more than $32,000.

In essence, an HDTV recorder is
similar to a 1-inch type C VTR. It records
analog audio (usually digital audio is
synced), uses special highly polished
l-inch tape, and is set to record 1V peak
to peak. HDTV video has no pedestal
{setup) and looks like RGR parade video
on a waveform monitor. The recorders
contain 12 heads on the scanner
assembly (head cleaning is a delicate
science} to record four video channels
simultaneously: red, blue, green 1 and
green 2. Green is split into two channels
for greater bandwidth because it con-
tains the most detail information. Each
channel is recorded separately, so
dropouts are more easily masked than
on encoded systems.

Building an HDTV system demands
several special considerations. The high
frequencies (up to 30MHz) require
special video cable, such as RG/9, to
minimize ringing and high-frequency at-
tenuation. Using RG/9 with BNC connec-
tors is a new art form HDTV users have
had to learn. Because there are four
discrete channels of information, much
more cable is necessary than with encod-
ed systems.

At Captain Video Studios, for example,
a simple 4-machine edit system with a
10-input switcher, chroma-keyer and
graphics generator uses about two and a
half miles of cable. On the set of “Chas-
ing Rainbows,” the 16-foot mobile
van/control room contains more than
4,000 feet of cable. Standard patchbays
are ineffective; microwave patchbays
are used instead. Video distribution is
similarly critical, because there are few
video DAs that are perfectly flat to
30MHz. Because of the nature of HDTV,
maintaining system timing of the four
channels is a highly precise science.

Editing with HDTV is actually simpler
than NTSC, because there is no color
framing. Time code is non-drop-frame.
Standard edit products interface easily
with HDTV- systems, and several editor
manufacturers are introducing systems
that simplify keyboards and housekeep-
ing requirements for HDTV film-style
editing.

Continued on page 76
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You dont kna
console is

But you find out very quickly.

Because digital recorders are relentlessly accurate. Even the
slightest console noises come through loud and clear. That’s why we
went to extremes when we designed the new Sony MXP-3000 Series.

All connectors and contacts are gold plated. Potentiometers
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are made from non-degrading conductive plastic. High-performance
hybrid amps are used at all drive and summing points.

The result? You'll have to not hear it to believe it.

For more information on the MXP-3000 Series, contact your Sony
Pro-Audio representative. Or call Sony at (201) 833-5231. S ONY
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Continued from page 73

Today, recorders, monitors, cameras,
switchers, lenses, film telecines and
graphics systems are available for
1125/60 HDTV. Soon, new products
such as noise reducers, digital image
manipulation, frame storage and digital
dithering will be available. A digital
HDTYV recorder has been built by Hitachi
and NHK Research Laboratories,
although no plans for implementation
have been announced. Research into
camera pick-up tube technology is shift-
ing to HDTV, as CCDs gradually reptace
tubes in medium-resolution { < 700 lines)
applications. The technology for CCD
use in HDTV camera applications ap-
pears to be several years away.

The production community

Caught in the crossfire between
engineering and politics is the produc-
tion community. Given the rising costs
and time-consuming nature of film pro-
duction, HDTV’s features and advan-
tages make it a viable, economical alter-
native to 35mm film production. As with
all other aspects of it, this one also draws
some skeptics, but real-world HDTV
pioneers are growing in number and
ordering equipment faster than manufac-
turers can build it.

audiotap

Master Lacquer Discs

audiopak

Broadcast Cartridges

audiotape
- BY(N\IO&U

~® Economics:

Can HDTV
survive?

According to -a Philips Research
Laboratories presentation at the 1986
IBC convention, the way we answer
these questions will affect the way -in
which we implement HDTV:

o Technical:

Can we do it' with reasonably
foreseeable technology?
e Commercial:

Do the viewers want it? Are they
willing to pay for it? '

Can broadeasters and production
companies afford it? How will they
finance it?

* Operations:

How will it fit in with existing
media? Is it manageable? '
» Political: i

Does it fit the political aims of the
country of origination?

eI rFPEreey

MAGNETIC PRODUCTS

In studio and controlled situations, the
outlook for HDTV is promising. Produc-
tion has the advantage of being a
somewhat monolithic system. As long as
adequate conversion to existing formats
is available, standards are not an issue.
The full benefits of this type of produc-
tion can be realized, and then trans-
ferred to the desired format.

HDTV offers producers three major ad-
vantages over film:

¢ the ability to judge a scene accurate-
ly before, during and immediately after
shooting;

¢ the freedom to try variations of
special effects without the associated lab
and printing costs; and

¢ highly consistent transfer character-
istics.

In essence, HDTV brings the best of
both worlds (film and video) together to
permit a creative process that doesn’t ex-
ist in film, in a medium that is immediate.

HDTV provides a contrast range
beyond 20:1, which, combined with the
higher resolution, borders on what pro-
ducers and directors like to describe as
“the film look.” To generate a true film
look requires totally random noise that
occurs uniquely on film. Noise on any TV
system is predictable; that is, it can occur
only as pixels, each with a unique but

eTM

BY CAPITOL,

Duplicator Cassette and 8-Track Tupe

apollo

BY CAPITOL,

BY CAPITOL.

APOLO=.

Capitol Magnetic Products

CORPORATE AND INTERNATIONAL SALES OFFICES: 6902 Sunsel Boulevord  Hollywood. CA 90028 (213) 461.2701  Telex 4720854 Fascimile, 12134676550

EASTERN SALES OFFICE: 2980 Avenue B Lehigh valley Industrial Park #1  Bethlehem, PA 18017
CENTRAL SALES OFFICE: 1400 Renoissance Drive, Sune 309 Park Ridge, IL 60008 (312} 298-1806

(215) 868-1401

WESTERN SALES OFFICE: 3116 West Avenue 32 Los Angeles. CA 90065  (213) 254-91))  Fosamile: 2132553392
UNITED KINGDOM: 1.3 Uxbridge Rood  Hayes. Mddlesex UB4 0TG United Kingdem 5610922 Telex’ 917029  Fascimile 15739623
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SP-3A
CCD Camera

So if you need to stop or slow down fast action,

there's really no other choice.

There's only the one-of-a-kind SP-3A from
NEC. A well-known camera with a hot new
feature — an electronic shutter. A camera so
advanced, it lets you catch action you could
only capture before on film.

This camera stops the action at 1/60th to
1/2000th of a second, giving you precise, clear
cut images.

And you're in control, selecting the shutter
speed with one finger, because the shutter’s
built right into the camera.

The secret? CCD chips made by NEC. Chips
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Conventional
Tube Camera

that allow shuttering to take place through
drive pulses rather than optical interruption.

But it's the same hardworking, rugged SP-3A
it always was.

And it's as versatile as it ever was. It can be
used with Beta® M-I or 8mm format integral
VTRs, as well as %" VTRs. Options are available
for multi-core or triax remote control.

The new SP-3A. Fast action with detail. Dura-
bility. And dependability.

If you want all three, it's the only shot you
can take.

&c Computers and Communicalions

(Photographs appearing abave are actual unretouched photographs of video images.)
Beta® is a registered trademark of Sony Corporation.

See us at NAB Booth #3161

NE‘ C B A A P T S e e e e e
Ea

IMAGINE WHAT WE'LL DO FOR YOU

NEC AMERICA, INC., Broadcast Equipment Divison, 1255 Michael Drive, Wood Dale, IL60191  Toll Free 1-800-323-6656 In |llinois 312/860-7600
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recurring address, frame by frame. Film,
on the other hand, has no pixels.

The grainy texture that appears on the
images from even the best film stock is a
result of impurities and inconsistencies
that appear at random on the celluloid,
with no relationship to frames or
sprocket holes. The purpose of digital
dithering for HDTYV is to rescramble pix-
els on a frame-by-frame basis the way
film grain would move from one frame
to the next, to complete the film look re-
quirements.

HDTV cameras exhibit characteristics
similar to 50ASA at 3,200°K. Because of
the high-resolution nature of HDTYV,
focus and depth of field require critical
attention. [n many cases, lens aperture
must be adjusted for depth-of-field re-
quirements before lighting levels can be
determined. HDTV cameras have been
found capable of handling mixed color
temperatures better than film. The
capability to control knee and slope
allows nuances and subtle differences in
colors and highlights to be seen better
than on film,

With the increased contrast ratio, pro-
ducers can light “film style” with artistic
freedom previously reserved only for
celluloid. Lighting can be adjusted using
a monitor instead of the director’s eye.
To the film community, this is a tremen-
dous advantage, eliminating retakes and
allowing the director and crew to con-
firm that they have indeed achieved
perfection in lighting and set design,
before they bring in the expensive
talent.

On the HDTV set, everyone talks the
same language. Directors can use HDTV
to show what they want changed by re-
ferring to the screen. HDTV production
techniques should not be confused with
video assist, the common practice of
picking up images through the film
camera’s lens with a “parallel” video
camera. The 8:1 contrast ratio limitations
of NTSC used in video assist make light-
ing judgments invalid. At Captain Video
Studios, HDTV has established a money-
saving track record of about 30% less
than 35mm film production.

With HDTV production techniques,
talent costs can be streamlined as the
necessity for retakes and safety takes are
eliminated. HDTV post-production tech-
niques, emphasizing small format off-line,
allow experimentation with variations of
scenes, and even wholesale scene
changes, at a low cost. Complicated
special effects that would terrify an op-
tical house, such as chroma-keys (travel-
ing mattes), computer-generated graphic
images, and digital frame manipulation,
are produced and developed at a
minimal expense. Pictures can be
previewed and modified as necessary to
achieve the desired effect as it will ac-
tually appear on the screen.
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A typical HDTV production VIR appears
similar to a typical l-inch machine. The
similarity is only cosmetic.

Producing with HDTV is similar to re-
cording audio tracks in a recording
studio. Material is recorded “flat” with no
gamma or colorimetry adjustments. Dur-
ing post-production, the enhancement,
gamma, setup and gain of each channel
(R, G and B) are available for adjustment.
Similar to a digital reverb memorizing
the acoustics of various rooms, different
color temperatures can be memorized,
and recalled and duplicated during post-
production.

HDTYV images must be downconverted
in Japan. Only a handful of Japanese
facilities offers conversion to the format
of choice (NTSC, PAL, SECAM or film).
INHK uses a laser system to convert from
HDTYV to film, while Sony offers an elec-
tron beam recorder (EBR) for conversion
to film. By the summer of 1987, down-
converters for HDTV to NTSC, PAL and
SECAM will be commercially available.
Sony hopes to install EBRs in both
Europe and the United States sometime
in 1987.

Worldwide broadcasting

The promise of HDTV as a worldwide
broadcasting standard is an admirable
goal attracting a great deal of interest
and attention. Beyond the political
ramifications, the capability to broadcast
the Olympics, for example, on a world-
wide basis without standards conver-
sions, is appealing. DBS transmissions
from one country to homes in other
countries have many politicians and
broadcasters dreaming of applications.

There are many obstacles between this
goal and the realization of video utopia.
Beyond frame rates, lines and scanning

Wwww americanradiohistorv com

is the problem of bandwidth re-
quirements for a 30MHz-wide HDTV
transmission. Again, several clever and
feasible ideas to reduce bandwidth re-
quirements have been presented and a
workable solution is at hand.

The MUSE system

The method of bandwidth reduction
most widely recognized is the MUSE
(multiple sub-Nyquist sampling encoding)
system. This method, compared with
vertical-only subsampling (interlace), sub-
samples both horizontally and vertically
by using memory. Developed by NHK
Research Laboratories, the MUSE system
reduces the 30MHz HDTYV signal to ap-
proximately 8.1MHz.

The MUSE system working with the
1125/60 HDTV system would use a
4-field sampling pattern as shown in
Figure 1. The basic sampling period is
15.4ns. Because there are 1,125 lines and
30fps, this gives 1,920 samples per line.
Only one-fourth of these samples are
transmitted for any given line of video.
Because the samples are transmitted as
an analog signal, bandwidth is reduced
by 75%, requiring approximately an
8.1MHz channel. Stationary portions of
the picture are reproduced using data
from all four frames of a MUSE cycie so
that a high-definition picture results.

This scheme seems as if it would not
work for rapid motion because of the
blur that would result from constructing
an image using data taken from four se-
quential fields. To deal with this prob-
lem, the MUSE system uses motion-
detection circuitry that works with
single-field information.

The resulting resolution is con-
siderably less (approximately one-
fourth), but this is not noticeable because
the eye's sensitivity to detail decreases
with motion. For example, even on high-
resolution film, it is hard to read the
number of a football player running on a
field in front of a stationary camera,
although the grass might appear as in-
dividual blades. If the camera is panned
in unison with the runner, the in-
dividual blades of grass will disappear,
although they will remain the same color
and basic texture, and the numbers on
the runner will become easier to read.

The system also is designed to take in-
to consideration situations in which there
is uniform motion of a portion of the im-
age, such as when a camera pans a
scene. Because all elements of an image
or a section of an image are moving
together, it is possible to detect the rate
and direction of that motion. This data
can be used to shift all data from the first
field to properly align with that of the
second field, and so on, to maintain max-
imum resolution.

Another benefit of the MUSE system is
its capability to transmit up to four chan-
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For the designer and the art director the
satisfaction of producing an original television graphic
perfectly is everything. With the Quantel Paintbox™ you
can create images with smoothly rounded curves and
natural color mixing—at the same time choosing from
a large selection of mediums and brush sizes. You'll
never have to live with the “computer” look.

Artists love the response time of the Paintbox.
Its easy-to-follow menu helps produce lively, original
images with extraordinary speed. And management
loves it for its fast payback.

Stimulate your creativity with these special
features:

O Stencil and paste-up functions.
U Paste over live video.

Step closer to the digital studio

(] By adding Quantel’s new Harry Animation/Editing
System, the already extensive animation capabilities of
Paintbox can now include full cel animation.

The Paintbox has become the world standard
for creativity in television graphics. All three major US.
networks as well as most broadcast and post-production
facilities design with the Paintbox.

Quantel’s worldwide sales and service has
been expanded to ensure prompt, friendly and expert
support. It’s always there if you need it.

To put the Paintbox creative art system to work
for you, write today to Quantel, 3290 W. Bayshore Rd.,
Palo Alto, CA 94303. For the phone number of your
nearest sales office call 415 856-6226.
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nels of audio during the vertical interval.
Use of the MUSE system, which requires
field memories at both the transmitter
and the receiver, would allow for trans-
mission of HDTV signals occupying the
space of two standard U.S. TV channels.

Other methods of delivery

Beyorid HDTV converted to local stan-
dards for broadcast transmission (such as
by NHK/NBC), the first true HDTV pic-
tures will probably become a reality in
the home via closed-circuit (monolithic)
systems. Mediums such as videodisc,
videotape, fiber-optics or, possibly, DBS
will be used. Market demand for in-
creased video data terminal resolution,
coupled with HDTV needs, is producing
CRT and projection system technology
with resolution that will meet the re-
quirements of HDTV. Special theater
boutiques, with 120-inch to 200-inch
high-resolution, high-brightness projec-
tion systems, may provide the first ex-
posure of the general public to true
HDTV presentations.

Last year, the “IEEE Journal” in-
cluded an article on a Y2-inch consumer-
type VCR capable of recording up to two
hours of HDTV. Although no official an-
nouncements have been made, several

manufacturers are close to introducing
systems for the consumer market. These
systems also will be monolithic, because
they will require their own dedicated
video displays, players and software. In-
itial research indicates a great deal of in-
terest at the same esoteric consumer
level that helped make FM, stereo, color
television and TV stereo possible, and
killed quad sound and CED videodiscs.
Only time and economics will tell.

The future

HDTV is here today. It will affect the
quality and cost of TV and film produc-
tion for years to come. Agreement on
worldwide standardization may not
come soon enough to stop 1125/60 from
grabbing an even firmer foothold. In to-
day's production world, producers make
decisions to keep directors happy, and to
stay within budget. If HDTV works for
producers, the production world isn’t go-
ing to wait for anyone to proclaim video
utopia. Nor will it wait the length of time
necessary to design and manufacture
production equipment using the
worldwide system.

There is more than one “window of op-
portunity” available for worldwide stan-
dardization. After HDTV, there will be

VHDTV (very high-definition television),
then UHDTV (ultrahigh-definition televi-
sion), 3-D, holography and so on. Scien-
tists agree that to satisfy the resolution of
the human eye, more than 2,000 lines
are necessary for the optimum delivery
system. This ultimate system would re-
quire a screen measuring at least 126" x
63", viewed at a distance of eight feet.
Besides the huge screen, a 200MHz
bandwidth would be required.

Improvements in display resolution
will reveal a need for even higher-
definition recording technology. Some
day, as in the movie "Brainstorm,” a
directinterfaceto the brain will challenge
future generations. In the meantime,
HDTV will be treated like any other new
technology: if there is a need, or it saves
money, it will be used.

Acknowledgment: input for this article was provided
by Larry Thorpe, director of studio product manage-
ment, Sony Communications Products; Charles Jab-
lonski, director of technical strategic planning, NBC
Operations and Technical Services; David Niles, presi-
dent and founder of Captain Video and Voir Studios,
Paris; and John Galt, president of Northernlight & Pic-
ture Corporation and director of photography and co-
producer of “Chasing Rainbows," Scarborough, On-
tario, Canada. Additional information was obtained
from HDTV papers presented at IBC, Brighton,
England, September 1986; and SMPTE, New York, Oc-
tober 1986.
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Until you try the new AT4462, you'll

STEREO FIELD MIXING
COMES OF AGE!
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never fully realize what other mixers
put you through, just to get a stereo
signal'ontape; on film, or on'the air.
Because simply adding pan pots or
another output to a meno mixer is not
enough for today’s stereo:

Field Tested and Refined

We weént to network and-independent
broadcast engineers, andleadingfilm -
and A/V audio pecple to learn your
problems and needs first-hand. And we
returned again arid again to test our
solutions. These tough critics agree
that the new AT4462 setsup-far faster,
provides better signal control, and
results in better audio...even-ir:the
hands of inexperienced personnel.

Introducing Modu-Comm™

The AT4462 is designed for the real
world. For instance, let's assume you're
doing a simple sports remote. You set
up microphones for the sportscaster
and the color announcer, plus a stereo
mike for the ambient crowd noise.
Normally you would also have torun a


www.americanradiohistory.com

Hi-Vision comes to America

The so-called Hi-Vision (NHK’s term
for MUSE system HDTV transmission})
systern made its public debut in
Washington, DC, in early January.
WWHD-TV, licensed to the NAB, took
to the airwaves on channels 58 and 59
with a 1.5kWERP digital Hi-Vision
signal. The demonstration was the
culmination of efforts by the NAB and
the Association of Maximum Service
Telecasters (MST). The goal was to
raise the knowledge level of FCC
mermnbers and other Washington deci-
sionmakers about recent develop-
ments in video technology.

Specifically at issue is the upper UHF
band, which is being threatened by
land-mobile expansion and possible
sale. If that broadcast spectrum is lost,
there may be no room for terrestrial
HDTV broadcasts using any known
transmission methods. The demonstra-
tion was meant to educate decision-
makers about the imminent arrival of

technologies that will require the

Behind the neatly draped tables in the
FCCconferenceroom is a “spaghetticit-
y” of interconnection among adapters,
converters. coders and decoders.

broadcast industry to use that portion
of the spectrum.

Transmitters for the AM vestigial
sideband audio and video signal on
channels 58/59 were located next to
WUSA-TV’'s transmitter, across town
from the FCC. A parallel 13GHz FM
signal also was transmitted for AM/FM
comparison. Both transmitters fed
directional antennas mounted at the
300-foot level of the station’s on-site

tower. The FM transmission was
25MHz  wide and contained pre-
emphasis.

Receivers were installed in the com-
mission’s meeting room. Members of
the press packed the meeting room as
the first program HDTV signals came
on. The press conference captured the
attention of the national media, the
commission and the general public.
Comments overheard ranged from
“fabulous,” to those of several who
could see well enough to find the

room, but couldn't appreciate the dif-

wired or wireless feed to the sports: .
caster for his cue phone,

But with the AT4462 and Modu-
Comm, gue is fed through the an-
nouncer's mike cable already in place.
‘Add a small accessory decoder to-the
end and plug both the cue phone and
‘the microphone into the same cable.
‘Cue can be program; an outside line, or
“talk over" from the mixer. No extra
wires, no crosstalk, and no change in
audio quality! Nothing could be simpler
or more efficient. :

‘Now, No-Fuss Stereo

Actual stereo mixifig.is 8qually straight-
forward. The sportscaster and the color
anuouncer in curexample appear on
separate pannable inputs so they can
be centered as desired in the sound
field. The stereo crowd pickup goes to
a stereo input, with clutch-ganged
controls for one-hand level control.

And there's a second stereo input

for another mike or line level source

{(a second-field mike perhaps,or for
pre-show interviews on tape).

True Stereo Limiting

Plus LEV-ALERT™

Adjustable limitérs can operate in
tandem, or individually as you prefer.
And our Lev-Alert system can give you
peak level audible tone warnings in
yvour headphones when you can’t watch
the VU meters. Trust Lev-Alert to keep
your standards high...even when it

isn't easy!

Take A Close Look
When you examine the new AT4462

tors...Slate mike..

you'll see ahost of other features to
help you de yourjob: Cue on every
channél.. Separate headphone ampli-
fier... Phantom power for all types of
mikes...Three-frequency tone oscilia-
.Supplied carrying
strap and protective case...Powered
either by internal 9-volt batteries or any
external 12-18'VDC supply, any polarity.

A New Era in Stereo'Begins

We've made the new AT4462 a working
tool that helps you and your staff take
full advantage of the production values
sterec has to'offer. Andia hands-on:test
will quickly prove it. To ledrn how:the:
AT4462 can help you cieaté better
audio every day, call or write us now:

audlo-technlca

1221 Commerce Drive, Stow, OH 44224 - (216) 686-2600

External
12-18VDC
Either Polarity

MODU-COMM™
Line Level Limiter Level
Adjust Adjust

True 6080
Stereo/Mono  Mic/Line
Qutputs Level Qut

Siate Mic with
Frequency-Selectable Tone

20 dB Pad
on All inputs

Two Mono Inputs
with Pau Controls

Cue on
Each input

Mic/Line Switch
on All Inputs

Flat/Lo Cut Headphone Two Stereo LEV-ALERT™

Phantom All inputs and Qutpuls 9V Internal Batieries (3) Strap Bracket MODU-COMM™ Bus Sterec Limiter MODU-COMM™
12V Power  Transformer-Coupled Filter an Protects Face Outputs (2) External Mic/Line  In/Out Inputs with  for Audible  Switchable to Full Duplex
for All Inputs All inputs Inputs Dual-Chitch or Visual Duai Mono Communication over
Controls Peak Level Existing Mic Lines
or Limiting
Circle (46) on Reply Card Warning
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UHF WIDEBAND
i DEMODULATOR:
iy M'l'c'anJ\fvyér.'
9——1 FMAECEIVER
MII.TYPE
ver ference between NTSC and HDTV.
G The receiving system was a special
PLAYER wideband demodulator that fed the
: digital MUSE signal to a MUSE

[ l decoder. The decoder then fed analog

= . ey HDTV video directly to a 32-inch CRT
and a 54-inch rear-projection unit. An
NTSC signal was derived from a
special MUSE:NTSC converter and
then converted to RF on channel 3.
The RF fed a 26-inch CRT and a
45-inch rear-projection system. These
particular screen sizes were selected
because the heights of the respective
screens are equal, thus enhancing the
wider aspect ratio of HDTV. Digital
audio also was derived from the MUSE
decoder and was used to drive a large,
2-channel audio system.

Other items on hand at the
demonstration included a consumer
HDTV videodisc player, and two M-II-
like HDTV VCRs. Their outputs also
A simplified block diagram of the picture signal flow at the FCC demonstration. Note the were available for viewing and com-
variety of signal sources being compared. parison via a switch that also was used

MUSE- .
TONTSC
CONVERTER

MUSE-
TO-1125/50
DECODER

NTSC
ENCODER

AF MODULATOR

45 INCH
26INCH EAR
CRY

R 3
PROJECYION
SYSTEM

$29 - Level and Impedance Converters ' $199 :

. BI-DIRECTIONAL FOR UNI-DIRECTIONAL FOR
Reel to Reel and Cassette Recorders Digital Compact Disc Players
Graphic Equalizers and Noise Reducers ENG Cassette Dubbing
Audio Effects Processors and Digital Reverb Off-Air Monitor Tuners
Dual Line Amp, DA, Splitter or Combiner - Console Audition Outputs

Interface consumer/industrial IHF (—10db) stereo source equipment and signal

processing devices into professional stiidio +4dBm, 600 ohm-systems:without

loading distortion, crosstalk, hum, response roll-off or RF pick-up. : AUDI : —

True transformer outputisolation, balance and protéction with TECHNOLG'ES { 4

less than .01% THD-even at 20Hz and +22dBm peak output! INCORPORATED g

102 db dynamic 'ran_ge...gref-ater than a Compaet Digital Disc system! 328 Maple Avenue, Horsham, PA 19044
Self contained power supply; Velcro™ &nd dual rack mounting. (215) 443-0330

Free Detailed Brochure and Specifications Available '
Circle (47) on Reply Card
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YOU KNOW DATATEK'S REPUTATION FOR QUALITY.
NOW COMPARE US FOR VALUE.

USE THE PERFECT MATES .
FOR YOUR STEREO SWITCHING
AND DISTRIBUTION NEEDS.

The D-525 is a 2-channel Audio D.A. with
6 balanced outputs per channel. It can be used
forone monaural input with 12 outputs, two
monaural inputs with six outputs each, or one
stereo input with 6 stereo outputs.

Ten D-525 amplifiers fit in one DF-609
54" Rack Frame, providing 120 balanced
monaural or 60 balanced stereo outputs in
only 3 rack units.

Front panel gain controls and clip ievel
indicators.

Individual power supply.

We will be happy to assist in the selection

The D-4317Ais a 20x2 Monaural or 20x1 Stereo
Audio Switcher, self contained in a 134" Rack
Frame. It can be used with a D-4304A
20x1 Video Switcher, for 20x1 videoistereo
audio switching.

Maximum audioc outputis + 30dBm balanced
for excellent “headroom’ and audio dynamic
range is in excess of 100dB.

Remote control panels operate over a single
coax line.

DATATEK

LA

of Datatek products to meet your exact needs.

1121 BRISTOL ROAD » MOUNTAINSIDE, N.J. 07092
Call toll free: 1-800-882-9100.

{201) = 654-8100 « TELEX 833 541
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DELTA’s

Products
RG-4

The RG-4 combines high level output (10
VRMS) capacity with a sensitive receiver
(5 micro V) and more than 120 dB
receiver/generator isolation.

Frequency increment and decrement
keys sweep the operating frequency in 1,
10, 100 or 1000 kHz steps.

Frequency range: 100 kHz to 30 MHz
Receiver/generator isolation: >120 dB
Generator output: to 10 VRMS into 50¢
Modulation: 400 Hz, 90% AM, 50 Hz
square wave

¢ Receiver sensitivity: 5 micro V nominal

OiB-3

The OIB-3 Operating Impedance Bridge
provides extended resistance and reactance
ranges, measuring up to 1000 = j900 ohms.
The bridge has a built-in carrying case and
RF amplifier for improved nulling.

* Frequency Range: 500 kHz to 5 MHz

* Through Power Rating: 5 kW Modulated
10 kW Carrier only

* Direct Reading in R: -1000 to + 1000
ohms

* Direct Reading in X; -800 to + 900 ohms

s Accuracy: R and X, 2%, = 1 ohm

~

INDUSTRY-STANDARD

Impedance Measuring

OiB-1

The Operating
Impedance Bridge
measures the imped-
ance of networks,
radiators, and the like :
while they operate under
full power. VSWR as
well as complex impedance
of up to 400 ohms + j300
chms can be measured.

* Frequency Range: 500 kHz to 5 MHz
* Through Power Rating: 5 kW Modulated
10 kW Carrier only
Accuracy: R and X, 2%, = 1 ohm
* Direct Reading in R:
-400 to + 400 ohms, standard
-1000 to + 1000 ohms, optional
= Direct Reading in X:
-300 to + 300 ohms, standard
-900 to + 900 ohms, optional
*  Measures VSWR: Z0 = 0 to 400 ohms

CPB-1 (5 kW), CPB-1A (50 kW)

The Common
Point Impedance
Bridge is designed
for permanent
installation. 1t
allows continuous
monitoring of

the common point,
thus facilitating network adjustment.
This model can be provided with one

of Delta’s TCA ammeters mounted in the
front panel.

+ Frequency Range: 500 to 1640 kHz
* Power Rating: CPB-1, 5 kW
CPB-1A, 50 kW
* Resistance Measurements:
30 to 100 ohms Range
+ 2%, =1 ohm accuracy
* Reactance Measurements:
+ 50 ohms (1000 kHz) range
+ 2%, =1 ohm accuracy

DELTA ELECTRONICS

5730 GENERAL WASHINGTON DRIVE

P.O. BOX 11268 ® ALEXANDRIA, VIRGINIA 22312
TELEPHONE: 703-354-3350 TELEX 90-1963
\ Celebrating over 20 years as the leader in RF Instrumentation.
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Pictures measuring the same height are
compared. Here, an NTSC receiver was
compared with an HDTV monitor with
simultaneous feeds. Both pictures are
approximately 18 inches high.

to compare the reception of AM and
FM signals.

Each VTR, with outboard equipment
to accomplish its HDTV function, filled
a 6foot rack cabinet. Similarly, the
MUSE decoder was so large it couldn’t
be rack-mounted, and was hidden
under a table. Regardless of size, the
system performed well.

To ensure the success of the
demonstration, NHK assigned approx-
imately 20 Japanese engineers to in-
stall and check out the equipment and
supervise the transmission and
demonstration. Work began in early
December.

For several days following the press
conference, several tutorial seminars
and continuing demonstrations were
held in the meeting room. There were
highly technical presentations by NHK
developers of the MUSE system for
FCC personnel, to general explana-
tions for non-technical curiosity-
seekers.

In a corner of the transmitter room at
WUSA-TV,  history is being
forged—with varying degrees of dif-
ficulty—by NHK engineers.

This may not be the only public
demonstration of HDTV transmission
systems. Tentatively scheduled to be
demonstrated are two more HDTV
systems that are based on the 1125/60
system and are both NTSC compatible.
These compatible systems combine
the standard NTSC transmission with a
special “detail augmentation” signal
on a standard UHF channel.

If the plans of the commission do not
include HDTV, broadcasters should be
concerned that HDTV will find other
methods of coming into the home,
either by direct satellite broadcast,
cable (or fiber), videotape or
videodisc. The developers have in-
vested so much money in HDTV that
they are obligated to find—or create—
a market for it. (Be)l!
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‘ FOSTEX RP TECHNOLOGY

When it comes to sound, some
people get a little funny about the
point blank truth, in that they don't
want to hear It

They've come to expect that low
end bump around 200 Hz because
it makes the kick drum punchier, or
they like the phase irregularities of
the typical tweeter because the
highs are all tst-st.

AL Fostex, we believe that truth is
stronger than fiction. That's why we
made the RM-Series. Point Source.
Phase Coherentt. Near Field.

They are reference moritors. They
tell you exactly what you have and
let you hear precisely what you're
doing. Period. With neither
apologies nor pamperings. Just the
point blank truth.

What's more, when you mix with
RM-765s or 780s, tape playback re-
mains relatively the same from
studio mains, to home stereo to car.

How many times have you heard
Just the right sound on a mix, only
to find a completely different sound
when you hear the tape on other
monitors?

When you work with scund, you
need a truthful reference. One that
lets you hear the misses as well as
the hits.

We encourage you to audition
these Fastex reference monitors with
a known source. Because we're
confident that you'll know the truth
when you hear it.

Point Blank.
Circle (50) on Reply Card
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Pro éound Division
15431 Blackburn Ave.
Norwalk, CA 90650
(213) 921-1112
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Inside

digital delay

systems

By Richard C. Cabot, P.E., Ph.D.

Digital signal processing is an evolving science. Evaluating today’s
crop of digital effects requires a certain measure of caution.

Because of the proliteration of digital
technology—everything from compact
disc players to music synthe-
sizers—digital delay and reverberation
products are enjoying a rapid growth in
the commercial marketplace. Plum-
meting prices for the electronic com-
ponents used to build these products
have played an equal part in fueling their
popularity.

Basic filtering

Fundamental to all digital systems are
the concepts of sampling and guantiza-
tion. Various schemes exist for trading
sampling rafe against bits of resolution in
quantization. This article will focus on
linear pulse code modulation {PCM} sys-
tems because they are the most preva-
lent type of design used today. (See

Cabot is vice president and principal engineer for
Audio Precision, Beaverton, OR.

INPUT
BUFFER

ANTIALIAS
FILTER

Figure 1))

To prevent alias components from ap-
pearing in the sampled signal, all audio
components above half of the sampling
rate are removed by a steep low-pass
filter called the anti-alias filter. Because
practical filters cannot have an infinitely
sharp cutoff, anti-alias filters must start
their filtering action substantially below
half the sampling frequency. This creates
the first problem in a digital audio
system: high-frequency response rolloff
and distortion.

Typical low-pass filters are ninth-order
elliptic filters with response ripple of less
than 0.5dB. The correspending phase
response is also steep, resuiting in more
than 360° of phase shift at the cutoff fre-
quency. This means the filter's square
wave response will show substantial
ringing. Indeed, all time-domain
measurements will show substantial ring-
ing on the signal's waveform. The

SAMPLE A/D
AND HOLD

RECONSTRUCTION
FILTER

OUTPUT
BUFFER

DEGLITCHER

AD

MEMORY

PROCESSING fI

D/A
CONVERTER

Figure 1. A simplified block diagram of a digital delay or reverberator.
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audibility of this extreme phase shift is
currently the subject of intense debate.

Experiments show that a signal passed
through several of these filters suffers
clear, audible degradation. However,
one or two well-designed units used in
the signal chain probably can’t be
detected.

Another problem with steep low-pass
filters is high-frequency distortion. The
sharp cutoff response requires high-Q)
sections in the filter. These high-Q sec-
tions must handle large swings of signal
current and voltage when the signal fre-
quency approaches the filter cutoff. If the
filter is a passive LC design, the large cur-
rent swings drive the inductors into non-
linear behavior, resulting in distortion. In
the case of an active filter, the op-amp
slew rate and output current limitations
produce distortion near the cutoff fre-
quency. This distortion does not always
show up with a THD test because the
harmonics are above the cutoff frequen-
cy and never reach the fiiter output.

Sample and hold

After filtering, the next stage in the
signal path is the sample and hold. This
circuit looks at the signal for an instant
and helds this value long enough for the
analog-to-digital (A/D) converter to con-
vert the voltage into a binary pattern.
The audio signal is constantly changing,
requiring the sample and hold to grab
the value in a short amount of time.
Otherwise, the circuit will introduce an
artificial smoothing of the signal over the
sample time. The result is high-frequency
response rolloff.

The time required to grab the signal is
called the aperture time and is a critical
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Behind the scenes in
guality component television

Tektronix

COMAMIT TED TO EXCELLENCE

-

e ” \_
These products available for SMPTE/EBU, M, MIliBetaCam and GBE.
BetaCam® is-a registered trademark of Seny Corpéiration.
Copyright ©1987, Tektronix; Inc. All rights reserved #TVG-076
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ERROR L
VOLTAGE
DUE TO i A \ INCORREGT
SAMPLING * i -— SAMPLE VALUES
JITTER A \

CORRECT SAMPLE TIME
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—\ALTEHNATE SAMPLE |
TIMES DUE TO JITTER '

| CORRECT SAMPLE VALUE 7—//';f

CORRECT SAMPLE VALUE

\"-,_\/SlGNAL INPUT TO
N

SAMPLE AND HOLD
ALTERNATE SAMPLING TIMES
\ DUE TO JITTER

y CORRECT SAMPLING
\ TIME

ERROR VOLTAGE

JITTER

INCORRECT SAMPLE VALUE

Figure 2. The effect of sampling jitter.

specification of a sample-and-hold cir-
cuit. A 1kHz signal must be sampled with
less than 2.4ns aperture time to result in
less than one-half least-significant bit
(LSB) error on a 16-hit conversion.
When a sample and hold is driven with
a large high-frequency signal, it must be
able to change from the maximum
positive signal voltage to the maximum
negative signal voltage in one sample in-
terval. This process often imposes severe
slew rate and settling-time limitations.
The error on the new sample value

depends on the last sample value. If the
last value was close to the existing value,
there will be little error because the ad-
Justment to a new voltage was an easy
change to make. Deficiencies, however,
generally show up as high-frequency
distortion similar to that introduced by
the anti-alias filter.

Sampling intervals are set by a master
clock in the digital circuitry. This clock
must be extremely stable or the resulting
samples will not be equally spaced in
time. The instability of the samples is

-DUE TO SAMPLING

called jitter, and results in an error in the
amplitude of the sample. This error is
larger if the slope of the signal is steep in
the vicinity of the sample. Figure 2 il-
lustrates this effect.

The error waveform may be thought of
as a signal-dependent noise source, much
the same as modulation noise in tape, but
at much smaller magnitudes. The
amplitude of the noise will increase with
rising signal frequency. Jitter may also
he introduced in the sample and hold
itself, but the effect is the same. A 100dB
signal-to-noise ratio on the previously
described 1kHz tone requires less than
1.6ns of jitter.

A/D converters

The A/D converter circuitry must
faithfully translate the signal's voltage
signature into binary words. Most A/D
converters are limited to fewer bits of ac-
curacy than they have resolution. This
limitation shows up as a higher noise and
distortion floor than the resolution would
imply. For example, in a system with 16
bits of resolution, the noise and distor-
tion should be approximately 96dB
below the amplitude of a full-scale sine
wave. A converter with less accuracy
results in a higher noise and distortion
floor than specs would indicate.

This new portable UHF Field Strength Meter gives

Someone once said that “Certainty is Security.” That is
the main idea behind field strength measurements. They
verify the signal level and rf environment at the point of
reception. You know for certain what's out there.

It is now easy for UHF stations to achieve this certainty.
With the new FIM-72 from Potomac Instruments.

Tune the entire UHF band

From 470 to 960 MHz. The received signal strength is
shown in volts and dB, with a 140 dB measurement range.
Select peak or averaging detection; wide or narrow IF
bandwidth. Seven 20dB logarithmic ranges assures precise
readings. Internal demodulators (AM and FM) provide
audio monitoring of the selected signal.

It is easy to use

Find the desired signal on the spiral dial. Calibrate the
meter using the internal generator, then read the signal
strength from the mirrored meter. The field strength is
easily determined from the supplied calibration data.

gTOMAC lVSTﬁUMENTS

932 PHILADELPHIA AVE. SILVER SPRING, MD 20910
(301) 589-2662

you accurate readings across the entire band.

Laboratory applications
The FIM-72 includes a precision rf generator that tracks
the tuned frequency. Typical measurements include inser-

tion loss, VSWR, and filter
response. B "x:‘; -

Cal] Potomac Today

Place your order for this
new UHF field intensity meter.
Put it to work. And then you
will know for certain.

L:
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ADS 1

Advanced Digital Scanner

With ADS 1, Rank Cintel has applied its unigue film-

scanning experience to the specific needs of the
broadcaster.

Developed in close co-operation with the British
Broadcasting Corporation (BBC), this CCD
multiplexed broadcast-telecine is designed for easy
‘on-air’ operation and transfer of film to tape prior
to transmission.

The incorporation of solid-state imaging technology
is an example of Cintel’s continuing development
philosophy.

Latest component technology, cost-conscious design
and modern manufacturing techniques have been

Rank Cintel Inc, East Coast
New York 10994, US.A.

260 North Route 303, West Nyack,
Tel: 914-353 1914 Telex: 726441

\ RankCintel

See us at Booth 3066
at NAB, DAllas

exploited, without
compromising performance
and reliability. The result is a
telecine system which is
technically advanced while
ot the same time being
economical to operate.

That is not ail, ADS 1 also
features a unique electronic
dirt and scratch
concealment system. Add all
thistogether . . ...........
and you have the ideal
broadcast-telecine package.

Take the hassle out of film

broadcasting — call us at
914-353-1914.

ﬂdcagt telecme

West Coast

13340 Saticoy Street, North Hollywood,

Colifornia 91605, U.S.A.

Tel; 818-765 7265 Telex: 182694 RPI LSA

Fax: 818-765 3315

Rank Precision Industries Inc, 411 East Jarvis Avenue, Des Plaines, Chicago, Hlinois 60018, U.S.A. Tel: 312-297 7720 Telex: 646998 Faox: 312-6990581
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The

very best
al
producing

nothing

Model 1400
One-inch video
lape eraser

Garner outperforms
all others in depth of era-
sure, speed of operation,
dependability and dura-
bility. That's why the top
professionals of the AV
industry select Garner.

To find out more
about what thousands of
tape specialists already
know, write or call our
toll-free number for a free
brochure.

Model 105
Audio and
computer tape
or disc eraser

Model 270
Video cassette
eraser

Toll-Free 800-228-0275

Industries

4200 N. 48th Street/Lincoin, NE 68504
(402) 464-5911/Telex 438068
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DELAY LEVEL (DBV) VS. FREQUENCY (HZ)
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Figure 3. Amplitude and phase response of a typical digital delay system.

Data sheet claims of 16-bit conversion
are to be taken with a grain {or maybe a
pound) of salt. A/D converters that are
accurate to 16 bits cost several hundred
dollars and represent the current state of
the art. The typical accuracy of commer-
cial 16-bit converters, used in digital
audio, is about 14 bits. Substantial prog-
ress is being made in this technology,
which should yield true 16-bit converters
at affordable prices in the next few
years.

Output filtering

In delay lines, the digital values
representing each sample are placed in a
memory and retrieved later after the ap-
propriate amount of time. The delayed
samples are then fed to a digital-to-
analog (D/A) converter to reproduce the
analog signal. When the binary input to
the converter changes, the analog output
will not transit smoothly from one state
to the next.

Wwww americanradiohistorv com

When the bits all change at slightly dif-
ferent times, the switches inside the D/A
will change at different rates, causing the
converter to produce spikes at the edges
of each sample. These spikes are called
glitches. A special circuit required to
remove them is called (what else?) a de-
glitcher. The circuit is essentially a sam-
ple and hold that is switched into the
hold mode when the changes are sent to
the D/A. Unfortunately, these circuits
have many of the same problems as the
input sample-and-hold circuits.

To remove the staircase-type edges
from the signal, a filter is placed at the
output of the sample and hold. This is
essentially the same as the anti-alias filter
used at the input, but this filter is called a
reconstruction filter because it
reconstructs the analog waveform from
the staircase output of the D/A. The
same comments on distortion, overload
behavior and phase response for the
anti-alias filter apply to the reconstruc-
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Larry W. White
Ghief Engineer
KOAM-TV. Pittsburg, KS

LARRY W. WHITE
3 KVA FERRUPS Uninterruptible
Power Supply

EQUIPMENT SUPPORTED: IBM System
36 with two workstations, two IBM-PG XTs,

3 printers.

WHITE'S STORY: “Pittsburg, KS, has ‘soft’
power, We are at the end of a long leg from a
rural electric company. If a farmer down the road
turns on an arc welder, we see a drop in power.
Just turning on a gang of lights in the studio
drags the line below 108 volts. We lose power
completely to thunderstorms in the summer and
snowstorms in the winter.

“All these prohlems—outages, soft power,
brownouts—played havoc with our computer,
which runs day and night doing traffic, payables,
receivables, administration.

“Since installation of the FERRUPS in May,
1986 to support the computer, we have not had a
single glitch. I'm real happy with the FERRUPS.”

JAMES L. SORENSEN
7.5 KVA FERRUPS

EQUIPMENT SUPPORTED: IBM System 36
with 3 terminals and 3 printers; microwave trans-
mitter, 2 [BM-PCs with printers, telephone sys-
tem, satellite down-link equipment.

How 3 Broaticaste
Their Power Probhlems

James L. Sorensen
Chief Engineer
WJQY-FM. Fort Lauderdale, FL

SORENSEN'S STORY. “We were plagued by
large voltage swings, outages and surges, which
our utility considers ‘acceptable’ power. All
crashed our computer and shut down the micro-
wave transmitter. We installed a 350 KVA diesel
generator. There was a 12-second gap between
power failure and generator coming on line.
Twelve seconds is a disaster in radio.

“In the first 2 months after installation of
the Best FERRUPS, we experienced 43 power
problems that would have crashed our systems.
Protected by the FERRUPS, everything just hum-
med on. FERRUPS closed the generator gap.”

DANIEL S. BRUCK
1 KVA MICRO-FERRUPS

EQUIPMENT SUPPORTED: Electronic
billboard (specialized character generator), sync
generator, frame store synchronizer.

BRUCK'S STORY: “The smallest power
glitch would cause the unattended 24-hour-a-day
character generator to go down, leaving us with
a blank screen. When the character generator
crashed, memory was lost. It took 3 hours to
restore messages. These glitches also affected
synchronization between other devices necessary
for stable signals. These power problems occur-
red twice a month.

UL approved FERRUPS, in

250 VA to 15 KVA capacities, are 1
as much as 33% smailer thanany |~ ©
other unit on the market.

P
e

] ‘&’W.Q T

AR m&g

(608) 565-7200

IBM Systemn 36 and IBM-PC are registered trademarks of Intemational Business Machines Corporation.

IS Solvet

Daniel S. Bruck
Telecommunications Specialist
Channel 25, Beverly Hills, CA

“Since installation of Best’s unit in early
1986, we have not had a single power problem
with any equipment. And the character generator
works better because of the line conditioning
provided by the MICRO-FERRUPS, in addition to
uninterruptible power.”

Among the many features of Best's
Uninterruptible Power Systems are:

« Continuous computer grade power
Traps spikes, surges, sags
On-line in phase
Microprocessor control
Computer interactive

User programmable
RS232 port standard
Extensive diagnostics

Low component count
Lowest noise level

Least heat throwoff

250 VA to 15 KVA range
Lowest price/most efficient
UL approved

For your free catalog on all of Best's
Uninterruptible Power Supplies, call or
write today.

®

Best Power Technology, Inc.
P.0. Box 280 Necedah, W1 54646

Toll Free (800) 356-5794 - Ext. 028
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DELAY THD + N(%) VS, AMPLIFIER (Vrms)

10

0.1 N“'L /

10M 01

Figure 4. A 1RHz THD+N test as a function of a signal level.

tion filter.

However, harmonic distortion above

the filter's corner frequency can appear
in the output signal. This is because there
is no sampling process afterward to alias
the harmonics to lower frequencies.
Because the signal passes through two
sharp low-pass filters,

the phase and

Per

{and change as the industry advanees.

_technical brochure an thE.'Amhe'r 550{!,

umque mbcl‘u[ar architecture lets the system

-Impmve the perfum:ance of your product by us:ng a high.
performance audio fest system. Ask for our comprehensive

amplitude responses described previous-
ly are magnified by a factor of two. A
typical delay's frequency response is
shown in Figure 3. The total system fre-
quency response is down 1dB at the high
end and peaks up (.5dB an octave lower.
The phase shift is similarly doubled to
more than 700° at cutoff.

Ambér-also makes ‘oneé of the maosl poputar portable high
performiarice audio measuremment systems - the 3501, Half the

weight.and size of comparable instrurmients, the 3501 has one of
the hest refiabifity records in'the industry,

amber

Amber Electro Design Inc.
4810 Jean Talon West
Montreal Canada H4P 2N5
Telephone (514) 7354405
Telex 05-827598

US Toll free 800-361 3697
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Compandor circuits

Many of the distortion mechanisms
previously discussed can be seen on
THD+N tests. A 1kHz THD+N test, as a
function of level, was run on the unit
menticned. The data are given in Figure
4. An interesting bump can be seen in
the measurements, which is most likely
due to non-linearity in the converter.
These data show not only the distortion
in the classic sense, but the change in
noise floor as a function of signal level
because of ranging in the converter.

Another test for the presence of any
compandor circuits and for noise
modulation, due to ranging in the con-
verter, was developed by the British
Broadcasting Corporation. The test in-
volves applying a low-frequency signal
to the device and filtering it off at the
output with a high-pass filter. This
removes the signal and its significant
harmonics and allows measurement of
the noise level in the presence of signal.
The signal level may then be varied and
the noise level plotted.

This measurement was performed us-
ing a 10Hz tone, a 100Hz high-pass and a
10Hz notch on the delay tested previous-
ly. The results are plotted in Figure 5.
Note the broad rise in noise level below

Main story continues on page 98

AUDIO AND RF ATTENUATORS
TO MEET ANY REQUIREMENT

Here in one compact and informative
24 page booklet is all the data you
need to select a Precision Audio and
RF Attenuator for your application.

Reference Charts, Circuit Diagrams,
Types and Uses, Current and Voltage
Ratio Tables, Ratings, Etc., make this a
handy and invaluable reference.

SEND FOR YOUR FREE COPY TODAY.

TECH LABS, INC.
Bergen & Edsall Blvds.
Palisades Park, N.J. 07650
Tel.: (201) 944-2221
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BUILT FOR THE DEMANDS OF PRODUCTION.

n the production busi-
ness, quality plus speed
equals success.

That's why the TASCAM ATR-60
Series is engineered for those who
make their living with recorders.

All five share a design philosophy
stressing function over flash; an
overriding concern for performance
without complication; a thoughtful
integration of features which
respond to the needs of the
professional.

—On every ATR-60, the deck
plate won't flex. Ever. So you won't
be compensating for flex-induced
phase or wow and flutter in post
production.

— The unique Omega Drive puts
less stress on your tape, so the
cumulative tension of a thousand
start/stop passes won't reach
your tape.

—Heads designed and man-

ufactured by TASCAM means Sync
frequency response equals Repro,
so you don’t have to rewind and
change modes to make critical
audio decisions.

—Sync Lock and the most
responsive servo control in the busi-
ness will keep you working instead
of waiting for a machine to lock up.

—Time Code Lock keeps
code coming from the Sync head,
regardless of the audio monitor
mode, so your synchronizer won't
get confusing double messages
when modes are switched.

— Input Enable/Disable allows
you to monitor any source without
repatching or changing mixer set-
tings, avoiding a common cause
of aborts,

— Long cable runs don't bother
a TASCAM ATR-60, since +4 dBm,
+8 dBm and even + 10 dBm levels
are available.
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There are five ATR-60 recorders:
the ATR-60-2T (IEC Standard)
Center Track Time Code; ATR-60-
2N/2D Quarter-inch Mastering;
ATR-60-2HS Half-inch High Speed
Mastering; ATR-60-4HS Half-inch
4-Track High Speed Mastering or
Muititrack; and the ATR-60-8 Half-
inch Production Quality 8-track.

To see, hear and feel them, visit
your nearby TASCAM dealer, or call
TASCAM for the name of the dealer
nearest you.

Production is a demanding busi-
ness. And the ATR-60's are built to
meet the demand.

Pure Performance

TASCAM

TEAC Professional Division

7733 Telegraph Rd. » Montebello, CA 90640
Telephone: (213) 726-0303
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| Microcontrollers for digital audio delay

By Charles B. Mitchell

One key to the successful implemen-
tation of a digital processing system is
the controller chip. These chips,'called
microcontrollers, are the heart of
modern digital equipment. Originally
derived from the technology
developed for calculator chips, the
microcontroller is a complete com-
puter system on a single silicon die. it
differs from the microprocessor in that
memory and input/output {I/0)
elements are contained within the
defined architecture. It differs from the
microcomputer in that both the in-
struction set and the internal! hard-
ware support are designed for direct
interface to control mechanisms. The
most common use for the microcon-
troller is in the area of human-to-
machine interfacing.

One new microcontroller, a National
Semiconductor HPC16040, is designed
around a core processor, which is
duplicated for each member in the IC
family. Around this core are placed
the ROM, RAM and various market-
specific 1/0 devices. The sizes of the
memory devices may be varied by
adding or deleting cell structures from
the layout. Alternate peripheral im-
plementations can be placed in the
alterable die sections.

The core processor contains the
basic 16-bit CPU and system support
elements. The CPU consists of the
arithmetic and logic unit, the CPU
registers and the microcode elements,
which define the instruction set and
address manipulation. System support
includes the interrupt logic, power-
save facilities, watchdog logic, seriai
interface structure, system clock and
propriety circuits.

Because time measurement is a con-
sistent requirement in controller ap-
plications, a sophisticated group of
four 16-bit timers with capture
registers is incorporated into the core.

Packaged in a 68-pin leaded-chip
carrier, this IC also contains, in addi-
tion to the core structure, an internal
memory configuration consisting of
4Kb of ROM and 256 bytes of RAM.

Mitchell is a senior field applications
engineer for National Semiconductor, Santa
Clara, CA.
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‘That descrlba ,;-Utah Sclentmcs new SMC-1
Machine Control'System. Using our DYNABUS™
High Speed Data Network, it operates at over 50
times the speed of “ES BUS” systems and
interfaces to a wide variety of machines—
parallel, “Sony'Sgrial,” ES BUS etc.

SMC-1 control panels are modular, allowing
you to mix fifteen-function, ten-function, and
dual flve function modules. They are: als-a seff-

‘eentral--processor asa potentlal faﬂure point, it

|s unmatched for safe, dependable control.

Call or write today for more information on the
new SMC-1 Machine Control System.

 GONTROL ROOM-B

LTS AR SCIENTIFIC

See us at NAB T J—
Dynatech Booth Q—‘gj
3128 Circle (58) on Reply Card

UTAM SCIENTIFIC, INC.

(801)

DYNATECH Broadcas! Group

1685 West 2200 South, Salt Lake City, Utah 84119
973-6840 - Toll Free 1-800-453-8782

TLX: 269-916 - FAX: 8019730255
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The chip’s I/0 consists of two 16-bit
bidirectional ports, two 8-bit input
ports, a serial communications device
(UART) and four additional 16-bit
timers, configured for use either as
general-purpose counters or for pulse-
width modulation.

Audio delay criteria

Digitizing analog signals requires an
input sample rate of at least twice the
highest signal frequency. With today’s
full-bandwidth audio, this frequency is
generally acknowledged to be 20kHz.
Therefore, any A/D converter must
operate at a minimum of 40kHz. Due
to various inaccuracies introduced
through the use of non-ideal devices
such as filters and data converters,
most modern audio delays perform
the audio sampling at 50kHz.

This rate allows 20us for the ex-
ecuting of all data-related 1/0 tasks.
Even for state-of-the-art program-
mahle devices, this is a formidable
task. The process is compounded by
the requirements for servicing more
mundane background requirements
such as controls and displays.

Application
In a simple audio delay, one without
an effects generator, the prime task is

that of data movement. In a 3-channel
delay, the data must be fetched from
the A/D conversion unit and placed in
memory in an ordered sequence. This
process allows retrieval for later place-
ment in the output devices (D/A con-
verters).

The data are placed in memory se-
quentially. In many discrete logic-
driven systems, this is all that is re-
quired. When the counter’s maximum
address is reached, the next address
will be comprised of Os and the count
proceeds in a circular manner. Incom-
ing data simply overwrites old data.

However, in a computer-controlled
system, memory must be shared be-
tween the instructions for the proc-
essor and the actual data. If a simple
sequential deposition of data without
bounds occurs, then the controller in-
structions may be overwritten. In the
case of a ROM-based system, the data
would be lost.

In one microcontroller design, four
superimposed buffers are maintained.
The first stores the incoming data. The
other three are output buffer positions
delayed in count by the required time,
a parameter entered into the system
by the operator.

Processing the front-panel inputs
and display driving also must be

handled by the microcontroller. The
utility routines for these tasks are con-
stantly in action. For this reason, the
movement of data is based on an
interrupt-driven routine. Using one of
the available hardware timers, a
periodic pulse is generated by the
microcontroller and transmitted to the
A/D converter, starting a conversion.

When the A/D conversion is com-
plete, the converter signals the micro-
controller via an interrupt line. The
controller then ceases its background
tasks and commences data movement.
It will return to the previous task after
loading the A/D data and depositing
delayed data to the three output areas.

An additional feature of this family
of controllers is the 16-bit-wide data-
bus. This allows movement of data in
l-word increments, instead of two
8-bit/byte words, common to some
other controllers. The net resuit is a
fast, relatively inexpensive program-
mable device capable of dealing with
the severe throughput requirements of
a full-bandwidth digitized audio signal.

Modern microcontrollers are provid-
ing equipment designers with capa-
bilities never before possible. Devices
such as these ultimately will provide
broadcasters with many new and ex-
citing features.

=

BD9280 Comes Fully

Talk Shows
Aren’t Tough
Anymore!

Loadecl.

Stereo operation, 20kHz.
bandwidth and 10 seconds of

3
Stereo Audio So rE‘:iH\

You'll want to keep the BD980

in-line at all times. BD980 fea-

delay are standard. And tures 16 bit linear PCM design

BD980 is priced to be a and 50kHz digital sampling
great value. rate.

Automatlcally builds up delay
quickly and inaudibly. Uses
exclusive Eveniide patented

technology for catch-up quality
light-years ahead of earlier
designs.

a
4, 6, 8, or 10 Seconds
Of Stereo Delay.
All of BDS880's automatic
modes can be set to give you

4, 6, 8 or 10 seconds of on-air
stereo delay.
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.Sounds Better, TOO

Available Now! See how
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Forget 'em!

megabuck single purpose time

compressors. Works with ANY

cart or tape machine — varia-
ble speed NOT required.

BD980 makes the “impos-
sible” switch easy!

5
Large Alphanumeric

8 Display.

As A Production Tool

Call your Eventide dealer to Shows amount of delay,
arrange for a demo. BD980’s Manual mode lets “safe” reading and operating
you set delay in one millisec- mode at a glance. BD980
Or call Eventide direct at ond steps, from zero to 10 operating functions are fully
1(800) 446-7878. seconds. |deal for vocal dou- remoteable and plug-compati-
Py bling, echo, and other effects. ble with our BD955.
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Figure 5. Quantization noise vs. amplitude using a 10Hz test signal, 10Hz notch and a 22Hz

high-pass filter.
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Figure 6. THD+N as a function of frequency at 0.5V and 1V levels as measured on a typical

digital delay.

Continued from page 92

0.1V. This indicates a ranging converter
or a compressor circuit. This type of test
shows the fallacy of measuring this unit’s
noise level with no signal applied.

Distortion tests

High-frequency distortion tests are an
interesting prospect in digital systems.
Measuring harmonic distortion in band-
limited systems such as tape machines
has always been a problem at high fre-
quencies. Because the harmonics are
filtered off, they fall outside the system
bandwidth. This phenomenon limits
THD measurements in a 20kHz band-
width to about 7kHz for valid results.

This problem does not occur in digital
systems because harmonics above one-
half the sampling rate will alias down in-

98 Broadcast Engineering February 1987

to the passband. They will not be at har-
monic multiples of the fundamental fre-
quency, but they will still appear. By
measuring THD+N, a figure of merit
may be obtained. However, care must be
exercised not to mistake inadequately
filtered sampling glitches for distortion.
THD+N, as a function of frequency,
was measured on a typical digital delay
and is shown in Figure 6. The two curves
were run at input levels of 1V and 0.5V.
To the extent that the two curves track
each other, the rise in distortion at high
frequencies may be sampling leakage.
Intermodulation tests clearly show
distortion behavior, and will indicate the
audible side effects of the filter. Figure 7
shows a delay excited with a pair of test
tones close to its cutoff frequency. Distor-
tion products will be generated at the dif-

Wwww americanradiohistorv com

ference frequency between the tones
and at the offset frequency from the two
high-frequency tones. A plot of the dif-
ference frequency distortion on a 14kHz
and 15kHz tone pair as a function of
amplitude is shown in Figure 8. The
broad rise in distortion at higher
amplitudes stems from bona fide distor-
tion mechanisms in the converters and
low-pass filters.

Digital calculations

Digital reverberators differ from delays
in that they contain a digital arithmetic
unit, which combines samples according
to a formula. This mathematical process-
ing adds noise and distortion to the
signal, often as a function of the signal
characteristics and the reverb algorithm.

There are two main causes. When
samples are scaled (multiplied by a con-
stant)and added, the processor used has a
finite number of bits {precision) in its
calculation. The round-off errors can ac-
cumulate over several calculations and
contribute significantly to the system'’s
noise and distortion.

The other reason is more subtle. Sup-
pose the arithmetic unit has 32 bits and
the A/D converter is supplying it with a
properly dithered 16-bit word. (Dither is
a process by which quantization errors
are reduced or mitigated by the use of
random noise signais.) In this case, the
processor is capable of performing many
thousands of calculations before it runs
into round-off error limitations.
However, more likely than not, the
results of this high-precision calculation
must be truncated to 16 bits in order to
pass through the output D/A converter.

Consider the effect of this process on a
single reflection path, such as a sample
that is delayed and scaled down in
amplitude. If the original signal is prop-
erly dithered for the 16-bit resolution of
the converter, this dither will be lost
when the samples are attenuated. For
the case of 12dB of attenuation, the
16-bit properly dithered signal has been
turned into a 14-bit undithered one.

The solution lies in digitally dithering
the results of the calculations to the
resolution of the next step in the signal
path. This resolution limitation is usually
imposed by the D/A converter. How-
ever, the limitation also may be the size
of the memory words used to store the
results for use in another calculation.

Commercial units exist that delay
digitally and perform the combining
function in the analog domain. These
units suffer from a related set of prob-
lems. The delayed signals are output
through a D/A converter and combined
in an op-amp at the input to the delay.
Each simulated reflection is passed
through the A/D and D/A process once
for each simulated wall in the room. A
single late-arriving reflection may have
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Figure 7. Difference frequency (CCIF IM) distortion measurements.

passed through the conversion process
hundreds of times. Although the signal
degradation can be enormous, the signal
is attenuated each time through and con-
tributes a small amount of the total
reverberant energy. The average
degradation of the reverberation quality
is related to the average number of times
reflections pass through the chain.

Artificial reverberation
From a broadcast point of view,

reverberation is becoming an important
tool in the production suite or studio. Dry
voice or instrumental tracks often need
reverb added prior to final mixdown or
broadcast. Now that we've looked at the
theory behind digital delays and reverbs,
let’s look at implementation.

The simplest way to make a
reverberator is to take some of the
signal, delayed appropriately in time,
and add it back to the input. The process
results in a series of reflections, all

spaced at a specific time delay interval
from each other, as illustrated in Figure
9. The problem here is the uniform spac-
ing and amplitude delay of the resulting
comb filter.

Early designers attempted to solve this
problem by cascading several stages
with different delays. This interleaves
the notches in the response, resulting in
a closer approximation to a flat frequen-
¢y response. The increased echo density
and the variation in echo spacing pro-
duces a substantial improvement in the
sound quality.

There is an alternative architecture for
an artificial reverberator that avoids the
problem of comb-filter effects. The
design is illustrated in Figure 10. The
signal is recirculated around a delay line,
scaled by the gain constant K, as in the
previous implementation. A second scale
factor is applied to the output of this
stage, before adding it to an inverted and
scaled version of the input signal, to ob-
tain the result.

By choosing this scale factor equal to
1-K2 the total gain through the
reverberator becomes wunity. The im-
pulse response test gives a better insight
as to how this works. Although not ob-
vious from the block diagram, the gain is
independent of frequency, that is, an all-

The SSL Stereo Video System

The Practical Standard For MTS Production

the SL 6000 E Series makes
innovative stereo programming
practical on a daily basis.

Before and beyond the transmitter, Multichannel Television
Sound is an art. In the studio and post-production suite, the
creative use of stereo can do as much or more than lighting,
lensing, colour and video effects to give depth, impact and
immediacy to the television picture. It quite literally adds an
entirely new dimension to the viewing experience.

Only SSL has triple stereo mix
buses for stereo music, dialogue
and effects, plus rapid mix-minus
matrixing for Second Audio Pro-
gram creation. Only SSL provides
compressor/limiters, parametric
equalizers, expanders and noise
gates on every channel — plus
balance and image width controls
for all stereo sources. And only
SSL provides such time-saving operational features as patch-
free audio subgrouping and pushbutton signal processor
routing. For post-production efficiency, even the multitrack
electronics remotes are built right in. And that’s just the
new line standard equipment!

In stereo, television is a whole new
ball game — or newscast, or series,
or advert, or sitcom, or special.
Because stereo is both natural and
compelling, the programming
possibilities are as broad as the
imagination and skills of today’s
sound designers. Technical limit-
ations and the constraints of time
are the only obstacles. And

that’s where SSL can help.

Our SL 6000 E Series Stereo Video
System handles complex MTS
production with unrivalled ease and
efficiency. Designed to simultane-
ously speed and enhance all aspects
of television audio production,

lTM

Options include Total Recal an SSL exclusive, completely
independent of the audio path, which allows any operator to
recreate the most intricate console setups for any programme
with rapid accuracy, week after week. Programmable dynamic
stereo equalisation and panning may also be added, along with
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pass. Hence this architecture is often
called an all-pass reverberator.

Although the steady-state frequency
response of all-pass reverberators is flat,
the sound is still unnatural. This is
because the echo density is low and the
spacing is regular. In other words, there
aren't many echoes and they are all
spaced equally apart. Cascading several
all-pass reverberators will improve mat-
ters, but it is not a cure-all.

As with the original reverberator
design, the delay time of each cascaded
stage must be set to a different value.
The selection of delay times for optimum
reflection-timing uniformity requires all
times to be prime number ratios, so that
none of the reflections will occur
simultaneously. This is true also for other
schemes with multiple-tapped delays.

The next step in the reverb’s evolution
was to combine the generic reverberator
schemes that have been described with
specific early refiection patterns. This
becomes easy when using a software-
based reverberator. The early reflections
tend to give the reverberation the
character of a particular room or hall.
Figure 11 shows the impulse response
pattern of reverberation in a hypo-
thetical room.

The direct sound from the source to

0

DELAY CCIF(%) VS. AMPLIFIER (Vrms)
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Figure 8. Difference frequency distortion with a 14kHz and 15kHz tone pair plotted as a func-

tion of amplitude.

the listener is followed by the first reflec-
tion after a delay of several tens of
milliseconds. This delay is called the in-
itial time delay gap. Several reflections
will follow, spaced fairly widely apart.
Some time later, the main body of the
reverberation will arrive. This is com-
posed of a large number of reflections,
spaced closely in time, which decrease in
amplitude at an exponential rate.

The spacing of the early reflections

depends greatly on the characteristics of
the space being simulated. Because these
reflections are introduced by the first
bounce off the surfaces of the room, the
initial time delay gap will scale linearly
with the size of the room. The spacing
between the early reflections also will
scale with the room dimensions. The
reflection’s exact distribution depends on
the shape of the room and hence dictates
the sound character of the room.

multi-repeatable Events Control, Automatic
Dialogue Replacement, and centralised
command of up to five synchronised audio
and video machines. All of this is thoroughly
integrated with the SSL Studio Computer —
the world’s number one choice for mixing
automation.

A
&
i
I
el

Best of all, the SSL Stereo Video System is
not a hasty revamp of an old mono design. Nor is it an experi-
mental project in search of a guinea pig. It is a practical,
reliable international standard for advanced television audio
production — proven in well over half a million hours of
network and independent studio and mobile operation —

in Great Britain, Japan, Germany, Scandanavia, Australia,
Canada and all across the United States.

Take advantage of our experience. Call or write today for a
free 40 page colour brochure describing the operation and
applications of the SL 6000 E Series Stereo Video System.
If your station or facility is contemplating an upgrade to full
MTS production capabilities, we'll be happy to arrange a
complete demonstration. And be sure to ask about our
training programmes.

Solid State Logic

Begbroke, Oxford, England OX5 1RU « (08675) 4353
200 West 57th Street » New York, New York 10019 » (212) 315-1111
6255 Sunset Boulevard « Los Angeles, California 90028 « (213) 463-4444
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The NEW ADM RM1010
switching matrix offers solu-
tions to many of the prob-
lems associated with stereo
audio. The RM1010 accepts
a stereo input and redistrib-
utes it in the proper stereo
format.

Stereo and Monaural are
front panel selectable. And,
the phase of the left channel
can be reversed, which
solves the “monaural sum”
problem associated with “out-

TECHHOLOGT S

NEW!

THE STEREO TV
PROBLEM SOLVER
by ADM...

of-phase’ stereo program
material. A stereo monitor
circuit, stereo analog meter-
ing, a line level output with
level control and a front panel
stereo headphone jack per-
mit precise level control and
output balancing.

The RM1010. . . another ex-
ample of the quality, reliabil-
ity and performance that
makes it possible for ADM to
offer the exclusive 5 year
warranty on parts and labor.

Contact ADM, your regicnal manager or audio distributor.

®
ADM Technology, Inc.
1626 E. Big Beaver Road, Troy, Michigan 48084
Phone: (313) 524-2100 TLX 23-1114
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Figure 9. A simple single-stage reverberaior.

If the main body of reverberation is
fairly smooth and uniform, only its decay
rate (the reverberation time, R)) will
have much of an effect on the perceived
sound. In most rooms, this decay rate
will be a function of frequency.

Simulated rooms

To simulate the response of real
rooms, it is necessary to imitate many of
these characteristics. One approach to
this is shown in Figure 12. The early
reflections are simulated by adding
suitably delayed versions of the input
signal. These are then mixed with the
output of a reverberator, which produces
the main body of the reverberation. The
signal being recirculated or fed back
around the reverberator is passed
through a filter. This allows the path’s
frequency response to be adjusted,
resulting in reverberation time that
varies with frequency.

The delay taps for the early reflections,
the reverberation time and the frequen-
cy response of the reverb may be set for
the characteristics of the hall to be
simulated. This is usually done by front-
panel selection from a number of preset
choices or by entering numbers repre-
senting hall size, high-frequency reverb
time, low-frequency reverb time and so
on. The selection of the non-adjustable
parameters, and even the implementa-
tion of the adjustable ones, is not a trivial
design task. Exact details of the rever-
beration algorithms in commercial units
are closely guarded secrets of the respec-
tive manufacturers.

Digital filtering
Digital equivalents of conventional
analog filters have been within the
capability of available hardware for
several years. Digital filters are widely
used in compact disc players as a
replacement for highly complex analog
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Figure 11. A simplified room impulse response.

anti-alias filters. Digital filters also have
been applied successfully to equalization
requirements inside digital reverberation
units and fully digital consoles. These are
all applications in which the signal is
already digital for other reasons and the
filtering is easier to perform in the digital
domain. Indeed, the costs of converting
an audio signal to the digital domain
purely to provide equalizing functions
are currently prohibitive,

A simple digital filter block diagram is
shown in Figure 13. The block diagram’s
nature implies a hardware design. As
with the reverberation topologies de-
scribed previously, however, it may be
implemented on a general digital signal
processor. Several alternative topologies
exist for digital filters. They differ in the
trade-off between multipliers and adders
as well as some performance attributes.

Analog and digital filters
The fundamental characteristic of a
filter is its amplitude vs. frequency
response. This is easy to define for
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analog filters because there is no upper
limit to the available frequency range.
However, in digital systems, aliasing oc-
curs above one-half the sampling fre-
quency. This aliasing also will occur on
filter responses, folding that portion of
the response above the sampling fre-
quency back down, into the passband.

The easiest way to make a digital filter
is to take an analog design and convert
it. This usually results in a digital filter
shape different from the original analog
design. In fact, only low-pass filters,
whose cutoff frequencies are far below
the sampling rate, can be directly con-
verted without modification. This direct
conversion from an analog filter to a
digital filter is called an impulse invariant
design, because the filter's impulse
response remains unchanged. Because
two filters have the same impulse
response, they also will have the same
frequency response.

To realize other filter designs, transfor-
mations have been developed that con-
vert an analog filter alignment to a
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digital filter alignment. These transfor-
mations map the entire frequency range
of the analog domain into the digital
range from dc to one-half the sampling
rate. Therefore, there will be no aliasing
problems in the response.

However, the free lunch principle still
applies. These transformations distort or
warp the frequency axis to achieve this
mapping. The resulting frequency
response will be different from the
original analog one. The process requires
the analog response (the pole and zero
locations) to be predistorted before the
transformation. As you might expect,
this involves trade-offs and the original
analog response can never be achieved
in digital designs for both amplitude and
phase response over the entire frequen-
cy range.

Because digital filters contain delay
elements, they can be designed to per-
form tasks that are difficult or impossible
with conventional analog filters. An ex-
ample is the phase response of a high-
order, low-pass filter. Typical analog
filters have a square wave response that
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peaks on the front corner. This peak is
due to a non-constant delay vs. frequen-
cy through the filter. A digital filter can
be designed for constant delay vs. fre-
quency to linearize the phase response,
thereby making the square wave's lead-
ing and trailing edges symmetrical. This
also can be accomplished with analog
filters by adding several all-pass phase
shift stages to flatten the delay.

As mentioned previously, there are
several topologies that can be used to im-
plement a digital filter. They differ in the
order in which delays, additions and
multiplications are performed, and in the
relative number of these operations. A
greater number of delays requires more
memory operations, and more multipli-
ers introduce more round-off errors.
With some early-generation hardware,
the digital processing also took more
time. Round-off errors introduce distor-
tion, noise and low-amplitude oscilla-
tions, which never die away.

Modern integrated circuits have elim-
inated the difficulty of implementing
multiplications as well as the extra time
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required. Architectures are now viewed
in terms of the total number of opera-
tions required and the effects of round-
off errors.

Digital limiters

There are many digital devices
avatlable that perform other signal-
processing tasks; some are specialized
for unique tasks such as chorus, flang-
ing and echo. Beyond the standard
digital delay system, perhaps the next
most-desired device is a digital audio
processor.

Although not yet available, it is likely
that a commercial limiter using digital
signal processing is just around the cor-
ner. A limiter, which introduces a
several-hundred-millisecond delay into
the signal path, would have this time
available for the control circuits to sense
the level. The limiter could then totally
eliminate overshoot because it would ef-
fectively know what the signal level
would be several hundred milliseconds
later.

Such a unit has been built and used by
the BBC and appears to work as ex-
pected. Such units will likely become
available in the next couple of years, as
the cost of A/D conversion decreases.

Evaluation

In the meantime, broadcast engineers
will continue to be faced with a multitude
of “digital options.” More and more
equipment will take advantage of digital
electronics. For many, the expanded op-
tions may pose a problem: how to judge
the unit’s quality.

As discussed, there are no easy ways to
evaluate the performance of some digital
processing equipment. In the case of
reverbs, the problem is analogous to
measuring the distortion of signals in a
room. There are sharp peaks and dips in
the frequency response curve caused by
the reflections mixing with the direct
sound and with each other.

Even standard THD and noise tests
may fail to provide an adequate measure
of a unit's performance. Perhaps the
safest way, for now, to evaluate the per-
formance of delays and reverbs, is to per-
form your own measurements. Seldom
are the performance specifications
presented in sufficient detail to permit
adequate comparisons.

If you can't borrow a unit before pur-
chase, try to get distortion specifications
as a function of frequency and as a func-
tion of level. Noise should be specified
over a range of signal levels, not just
with no signal present. Frequency
response should be checked in the mode
you will be using. These devices often
perform differently in various operating
modes. Finally, you should listen to the
unit you are considering. If all else fails,
trust your ears. (RGN}
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It’s easier than ever with the
new FA-440 TBC with Digital
Video Effects. The most widely
used effects are incorporated into
this high-performance TBC, provid-
ing precisely the kind of price/per-
formance you've come to expect
from FOR-A.

You get 8-bit component signal
encading for optimum transpar-

ency and highest professional quality.
The remarkably easy-to-use, touch-
sensitive Video Effects Controller
was designed with you in'mind. It
puts all these effects plus a multi-
plicity of creative combinations
right at your fingertips:
e Compression (V2 or ¥a) with up
to 5 positions. .
» Posterization (Paint) in 7 steps:
® Mosaics (Hand V) in 7 steps
* Multiple Motion—combining
freeze and motion pictures
* Negative and/or picture Inversion
* Color backgrounds
The FA-440 is another FOR-A
“workhorse” TBC that delivers
optimized signal detail, improved
chroma transparency and enhanced
shuttle performance using pro-
prietary and unigue VIR &
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processing. The innovative built-in
effects keyer combines real-time
video with freeze frames and
other effects and keys them over
color backgrounds or external
video sources.

Plus you can store up to nine
pages, each with up to 127 special
effects, in the FA-440 Memory:
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"A-440 high performance
means: full-frame time base correc-
tion; built-in dropout compensation:;
black burst and effects key outputs;
full color frame memory with field
and frame freeze, strobe freeze, and
auto-freeze on the last good field.
All this—including the Video
Effects Controller—for $8,950. See
itin operation by calling your nearest
FOR-A Broadcast Product Group
(BPG) Dealer.
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at NAB Booth 3599.

=20
IGITAL TIME BASE CORRECTRR A =S

=R

INNOVATIONS IN VIDEO
and AUDIO TECHNOLOGY

Circle (69) on Reply Card

'FOR-A CORPORATION OF AMERICA ¢ Nonantum Office Park ® 320 Nevada Street ® Newton, MA 02160

Boston (617) 244-3223 « Chicago (312) 250-8833

ANAN americanra 0O

* [os Angeles (213) 402-5391



www.americanradiohistory.com

Technology behind
DVE System 10

By K. Kashigi, K. Hirayama,
T. Yamashita and S. Kawabe

Digital visual effects equipment has
become indispensable to TV program
production. Applications for effects run
the gamut of video, from broadcast to
corporate video, from fashion displays to
education. Although initial systems
restricted manipulations to two dimen-
sions, the capabilities soon expanded to
rotations and other linear and non-linear
movements in 3-dimensional space.

The effects repertoire of a system is
determined by several factors. The most
obvious is the working memory accessed
by a central microprocessor (CPU) and
peripheral computing equipment. Within
a given n-bit architecture, effects com-
plexities and sophistication are based on
formulas optimized for the high-speed
calculations necessary for real-time im-
age presentations. The formulas or al-
gorithms are mathematical models that
describe a desired effect.

Design criteria of the NEC DVE System
10 called for a physically smaller system
than previous NEC units, but with many
features of earlier products and additions
totherepertoire. Signal processing had to
be transparent, yet allow smooth image
transitions. For all practical purposes, an
unlimited number of key frames would
define the movement. To accomplish
these goals, both 8- and 16-bit architec-
tures were selected.

The authors are members of the Digital Development
Department and Broadcast/Video Equipment Division,
NEGC Corporation, Tokyo.

Assembling the components

The physical housing for the main
processor section requires two 5-unit
19-inch rack-mounted frames with a
separate 3-unit power supply. A con-
troller panel connects to the main proc-
essor through an RS-422 link with all
commands and return tallies transferred
serially. Effects parameters are displayed
on a black-and-white monitor driven
from the controller. A 3.5-inch floppy
disk drive stores and recalls effects se-
quences.

In the functional block diagram (see
Figure 1), the system has two video in-
puts (A and B). In a rotating plane effect,
as image A turns, input B appears on the
reverse side. Switching between the in-
puts for the effect is within the system.

The video input first passes through
low-pass filtering (LPF). High-frequency
components that would create aliasing
noise in subsequent A/D conversion are
removed. Sampling to 8-bit words occurs
at four times the subcarrier,
14.31818MHz, on the composite video.
The composite video is separated in a
2-line comb filter to luminance (Y) and
chrominance (C) components. Chrom-
inance is decoded to I and Q. The three
components are processed in parallel.

Next, a variable LPF prevents aliasing
as aspects of the picture are converted.
This filter is more complex than the in-
itial one, because it has a variable cutoff
frequency.

VIDEO YIC SEPARATOR VARIABLE  MAIN MEMORY B
IN AID & DECODER LPF  &SIGNAL SYSTEM yEmoRy  ENCODER  Dia  VIDEO
A 0—o — — , _ oUT
B 0—0O : l I : I I

+
i KEY
{ CPU BUS GENERATOR
I * = oy
! KEY OUT
L
HIGH-LEVEL LOW-LEVEL  HIGH-SPEED
cPU CPU ADDRESS BLACK
1 GENERATOR BURST
" TIMING
PULSE
: GENERATOR

CONTROLLER FLOPPY

Figure 1. Functional block diagram of the NEC DVE Systemn 10.
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When an input signal is dimensionally
altered (see Figure 2), the compression
ratio is smaller near (a) than near (b). The
sampling rate over the screen space,
however, remains constant. Higher fre-
quencies in the source signal must be
reduced as the compression ratio is in-
creased. As a consequence, the variable
LPF cutoff must be lower for portions of
the signal near (b) than (a).

Filter control is calculated from the
respective compression ratios for the en-
tire picture area. To do this, the image is
divided into many small rectangles. X
and Y ratios are calculated for each rec-
tangle and become the control signal for
the filter.

From the variable filter, the signal
moves to the main memory, where it is
stored and retrieved with address data
from a high-speed address generator. At
the output of the main memory, the
visual effect is nearly complete, and the
signal passes to the submemory.

A major role of submemory is picture
integration for multiple picture effects,
such as in a random multifreeze, An on-
screen locus tracking picture movement
across the CRT is another application.

Following effect construction, I and Q
are reconverted to mixed chrominance,
then combined with Y to composite
video. In the encoder, blanking and new
hurst signals are inserted. Finally, a D/A
stage produces an NTSC analog output.

Providing control

To produce an effect, the effect-select
buttons on the control panel initiate
digitally coded signals. Fader arm angles
and joystick X-Y-Z axis information also
are digitized and all go through the
RS-422 link to the processor. Control
data is processed in the main computer
and immediately returned to the con-
troller panel for display on the black-and-
white monitor to confirm the operator’s
intentions.

Control processing is a 3-step pro-
cedure. First, a high-level CPU interprets
the commands and prepares numeric
data. Operator errors are detected and
corrected at this point.

In the second step, a low-leve] CPU
converts the data format for the address-
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ing hardware that follows. Calculations
on control data occur at relatively low
speeds.

Positioning data from the low-level
CPU drives the high-speed address
generator. Current position information
for each field is converted to memory-
addressing control data at high speeds.
The addressing determines how video is
written intc and read from the main
memory to create an image manipula-
tion. For smoothest movement, 16-bit ar-
chitecture serves this function.

An effect is determined by math-
ematical calculations performed by the
low-level CPU on control panel data.
Specific effects result from algorithms
contained within the low-level CPU and
selected by the controller panel. Some
algorithms are tools in hardware to
achieve higher speed. Other manipula-
tions are accomplished through software.

Executing a mathematical model

A popular effect is 3-D rotation.
Dimension change without attention to
perspective can be effective, but proper
perspective is preferred.

To visualize how 3-D effects are ac-
complished, consider the picture as initial-
ly positioned on the reference frame (P, )
in Figure 3. When the picture rotates in
space, it moves to a new spatial location
(P, ) behind the reference frame. To a
viewer, the reference frame is a window
or translucent screen upon which the re-
positioned image is projected. To the

A

INPUT

matrix consists of 4x4 elements and con-
stitutes a homogeneous' coordinate ex-
pression.

The calculation is applied to each in-
coming pixel. Large matrix calculations
consume a good deal of time, however,
so the process is accelerated by using
several smaller steps. Each matrix step
consists of affine? and bilinear® conver-
sions and is attributed to two formulas:

X=Ax+By+C
P'x +Q'y+K
Yy = Dx+Ey+F

Pex+ Qvy+F

x and y are horizontal and vertical
pixel addresses from incoming video,
while X and Y are corresponding output
pixel addresses to be defined. Quantities
A to Q are slow-rate variables defined for
each field and based upon parameter
values specified by the algorithm
matrices for rotation angle, size and so
on. These quantities are updated at the
relatively slow field rate and do not re-
quire high-speed calculation.

The calculation of X and Y occurs at
high speed and is accomplished in
dedicated hardware. The solutions for X
and Y are obtained at a 70ns data rate
and determine addressing of video pixels
being placed into memory and subse-
quently read from submemory.

(a)

(b)

OUTPUT

Figure 2. A possible image conversion required for 3-D manipulation.

ROTATED
PICTURE

PROJECTED
PICTURE

REFERENCE
FRAME

D EYE

Figure 3..An illustration of the mathematics
necessary for 3-D manipulation.

viewer's eye, any part of the projection
falling outside the reference window
frame is not seen.

Although the image moves in space,
portions located further from the eye are
projected smaller on the reference
frame. The projection of pixels from the
source image is determined by the
following methed.

The location of each pixel from the
source picture is converted to a position
in the output image by matrix calcula-
tions. Elements of the matrices include
values for size, position, X-Y-Z axis rota-
tion, rotation position designation, and
perspective operation. The overall
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Images in transition

Most video effects should appear as
smooth as possible. If the motion in-
volves 3-D space, then parameters for X,
Y and Z are all necessary. Also, any rota-
tional centers and positions require three
parameters each. It is impossible for a
human being to simultaneously control
all of these values. It also is impossible to
exactly reproduce an effect move once it
has been created.

Within the System 10, motion control
is accomplished by storing certain key
points during a rehearsal of a series of
movements. That is, the computer learns
the move. When the sequence is per-
formed, the object moves through the
points along lines connected through
multipoint fair-curve fitting.

Consider an example. An image moves
from the upper left to the right of center
screen with a concurrent gradual
enlargement. From the central position,
the image then begins to rotate and
move downward, reaching the lower
edge of the frame exactly as the 180°
revolution around a vertical axis con-
cludes. As the backside of the image

4b

Figure 4. Possible linear and curvilinear paths for image transitions.
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THE MOST IMPORTANT PART
OF ATV STEREO GENERATOR
ISN'T THE STEREO GENERATOR.

Several manufacturers make a
stereo  generator for television,
Orban among them. How do you
choose the best one?

Stereo generator design, while dif-
ficult, is a task whose goals are ob-
jectively defined by BTSC' specifi-
cations and the EIA Recommended
Practices. Such design is well within the grasp of
competent engineers, and the success or failure of
the design is readily measureable by instrument,

In contrast, a TV stereo audio processor must be
evaluated by subjective listening tests. Measured per-
formance tells you almost nothing about the sound
of a given design. This point is crucial because the
audio processor, more than any other element in the
system, dictates the air-sound you get.

Orban spent four years fine-tuning and per-
fecting OPTIMOD-TV Model 8182A until it could
gracefully handle even the most difficult and
diverse program material. During the development
cycle, sophisticated mathematical design tech-
niques were always complemented by exhaustive
listening tests.

Part of OPTIMOD-TV’s superiority stems from
its architecture: its patented multiband compressor
usually acts like a wideband compressor to pre-
serve frequency balances. But unlike the over-
simplified wideband compressors found in some
other TV audio processors, it also prevents the
pumping of midrange sounds (like dialogue) by
low-frequency sounds (like sound-effects with lots
of bass energy). It also has a CBS Loudness Controller

to prevent viewer complaints due to loud commercials.

Best of all, OPTIMOD-TV’s adjustability makes it
a processor that will serve you well now and in
the future. Comprehensive setup controls deter-
mine the amount of dynamic range reduction that
occurs, so you can operate OPTIMOD-TV to pro-
duce a consistent, uniform sound that is com-
fortably listenable on small sets, use it as a safety
limiter, or split the difference. The choice is yours!

Orban’s 8182A/SG stereo generator plugs into
the 81824, interleaving the stereo generator’s low-
pass filters with the audio processor circuitry. This
system approach yields a brighter sound with
lower distortion than would be achieved if our
8182A were merely cascaded with a non-Orban
stereo generator.

When you add it all up, it becomes clear why
there are more Orban OPTIMOD-TV audio pro-
cessors and stereo generators in service than all
other makes combined. To learn more, contact
your favorite Orban Broadcast Products dealer,
Or call us direct in San Francisco.

Orban Associates Inc.
645 Bryant Street, San Francisco, CA 94107
(800) 227-4498 or (415) 957-1067  Telex 17-1480

orban
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becomes visible, it contains the second
video input signal. (See Figure 4.)
Reproducing this motion requires that
at least three points or events are stored
(initial, center screen and final). Straight
lines could be used for this movement,
but curvilinear motion is preferred.
Therefore, the concern is how to create
curves passing through the specified
points. Many effects systems use a
method of spline curves. Spline curves
are predefined curve segments (a
template) in memory, one of which will
provide the best fit through points.
System 10 approaches curve-fitting
problems differently by satisfying five
objectives:
e (reation of curves is easy and requires
little calculation time.
® When a point is modified, the entire
curve is not recalculated.
* When a point is modified, the curve
form does not change excessively except
near the changed point.
¢ The transition time when moving
from one point to another can be
designated distinctly for every point—
moving speed changes smoothly.
® The curve form is not changed by
varying point-to-point transition time.
These objectives are attained by

distinctly designating a curve form and
the speed of movement along the curve.
In Figure 5, the basis of curve forma-

The control panel for the DVE System 10 in-
cludes effects selection by buttons with
Joystick and fader parameter control. Custom
sequences may be created and saved with the
3.5-inch floppy data disk.

The submemory produces a trailing locus as
the image size, position, color and aspect
ratios are changed.

tion is illustrated. e_, to e, denote a series
of events in time and values P_, to P, are
corresponding locations. Curve forms to
connect between two adjacent points (P,
-P...) are determined. The adjacent
curves are similarly connected smoothly
at events.

Various methods can produce smooth
connecting lines. The DVE System 10
uses a number of small, straight lines be-
tween two points. The method finds a
gradient® at a certain point on the curve
under construction. This gradient is ob-
tained from the simple arithmetic
average of the gradients of two straight
lines on each side of the point under con-
sideration. In other words, the gradient
D, (a mathematical differential value of
curve) at event e, is an average of the
gradients of the straight lines P-,P, and
PP, .

Similarly, gradients at each of the
other points are average values of the
straight lines connecting adjacent points.

The curve between P, and P, must
satisfy the conditions of passing through
point P, at e, with a gradient D, and
through point P, with gradient D,. A dif-
ferential equation of minimum order to
satisfy these conditions is an expression
of third order.

A solution over the range of specified
conditions is found from a general for-
mula:

P=P_ )« gx+Py > gyl
Pyegy(x) + Py go(x)...

In this expression, g_,(x) to g.(x) are
polynomials in x with a maximum order
of 3. x is a value of position between
events and varies from 0 to | as time
elapses (that is, the time between
events). P, values represent rotation
angle, position and other parameters.
g.(x), once calculated, may be common
to several different parameters and so
facilitates real-time calculations of the
entire expression.

Using this algorithm to modify data for
a certain event, the range affecting the

Size, perspective, rotation, color, location and
locus trail combine for this presentation.
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Figure 5. An illustration showing straight line
segments for complex curve fitting.

/D” |

TIME
0 Dx(!

A A
(e_5) "o _y) {ey) teq) {e,)

Figure 6. Determination of motion of x with
respect to timne.

curve form is two spans each on both
sides of the relevant point or a total of
four spans. The conversion is fast and
has little influence on other areas,

The increase of x per unit time must
also be smooth between events and can
be determined by the same method of
calculation just discussed. However,
because time cannot be reversed, a cor-
rection is made so the differentiated
value of x with respect to time (dx/dt) is
always positive. (See Figure 6.} An ar-
rangement assures that the gradient D,,
at the start of event e, and the gradient
D., at the end of previous event e_, are
the same. Also, the average of the gra-
dients between events is inversely pro-
portional to the transition time.

The complexity of visual effects is
dependent upon mathematical models
and by the speed at which the computer
can calculate those models. With an
algorithm that independently controls
the position and speed of movement on a
picture, the five required objects are
satisfied.

Footnotes

1. Homogeneous expressions contain terms
of the same degree or same dimensional
units.

2. Affine conversion is the mathematical
transformation of a coordinate system
equivalent to the translation of with
respect to a fixed origin and fixed coordi-
nate system.

3. An expression is bilinear if it is linear with
respect to each of two variables or posi-
tions.

4. A gradient vector is related to the slope of a
plane at a point on a surface described by a
function. Its components are partial deriva-
tives of the function.

Acknowledgment: This material is adapted from the
NEC Synchronizer, Spring 1986. B
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Until now you needed a calendar to
measure the time it took to produce a
realistic. ray-traced sequence. Today.
thanks to Wavefront Technologies, vou
can use a stop watch. And in an
industry where time is money, reality
suddenly looks affordable,

But that’s only part of the picture. In
addition to ray tracing with real shad-
ows, you have complete control over
diffuse, ambient and spectacular light-
ing which can be combined with
unlimited texture, scalar, bump and
reflectance maps.

Unlike alien systems which were not
designed for production animation,
Wavefront’s is superior precisely

because it was developed by produ
people for production people (o
is headed by industry lumin
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now, you have to have Wavefront.

*For a comprehensive client list, contacl our
Marketing Department.
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IT ONLY TOOK TEN YEARS
TOGETTO

After ten years of research, design, and field experience, Sharp THE NEW XC-B10
has developed two new video cameras to meet the demands of the SATICON®
broadcast and professional users: the XC-B10 with Saticon® tubes and —C:
the XC-B20P with Plumbicons.® :

What make both of these cameras so remarkable are their
features.

Like Beta and MII component output. So you can
connect directly into component recorders without
adapters.

And a unique auto contrast circuit to change |
washed out video into crisp, clean information. Plus auto 9
knee that prevents losing your video in ultra-bright scenes.

We've even put in a unique computer-controlied
clock/calendar that gives you the option of burning the date and time
into your recordings for editing and archival use.

For more information or the name of your local Sharp broadcast dealer, call (201) 529-8731 or write Sharp Electronics Corp.,

Wwww americanradiohistorv com
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THESE TWO.

THE NEW XC-B20P
PLUMBICON®

AND THOUSANDS OF CAMERAS

The tubes themselves deliver exceptional pictures, thanks to
their state-of-the-art low capacitance mixed-field diode gun
technology.

And both cameras have information-packed viewfinders,
multicore and triax remote units with full system capability, and
prism temperature sensing. Not to mention selectable 6-12 or 9-18dB
gain and rugged diecast construction with extensive EMI protection.

All in all, the XC-B]0 and XC-B20P are truly remarkable cam-
eras. But don’t just take our word for it. Contact your local Sharp
broadcast dealer and ask for a demonstration.

Then you cansee for gy | B %5
yourself the kind of technol- ~4 .__;,h 53_3 E - Eﬁ:ﬁ
ogy that’s made Sharp one of ™ & ERAT AR @
the fastest growing camera FROM SHARP MINDS
companies in America. COME SHARP PRODUCTS™

Broadcast Group, Sharp Plaza, Mahwah, NJ 07430-2135. © 1986 Sharp Electronics Corporation Circle (73) on Reply Card
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Polaroid FreezeFrame
video image recorder

By John Long

Product applications often extend
beyond the designed intent. Such is the
case of the FreezeFrame video image
recorder, a joint project of Polaroid and
Toshiba. Although the unit introduces
new technology, it combines established
concepts into an economical photo-
graphic recording unit.

Many people consider photography a
tool for TV production. They suggest that
engineering applications are for non-
technical record-keeping. In the event of
damage or theft, for example, photo-
graphs of the physical plant and equip-
ment can be valuable evidence for in-
surance claims. A case can be made,
as well, for photographic documenta-
tion of station technical operations.

An engineering tool

Along more technical lines, instant
photography appears in nearly every TV
proof-of-performance report to illustrate
compliance of video waveforms and RF
envelopes to FCC requirements. To ob-
tain the photo, a special oscilloscope
camera is usually attached to the bezel of
a waveform monitor or spectrum
analyzer.

An off-the-monitor record of picture

Long is chief engineer at KCPT/TV-19, Kansas City,
MO.

I Field report |

Performance at a glance

Power consumption: 40W

Dimensions: 9.5"x17"x5.7"

Weight: 14.3 pounds

Video systems: EIA (525-line/60-

field NTSC-RGB/RS-170(A) (1Vp-p,

75Q) digital RGB/standard TTL

levels

Monitor output: 1Vp-p, 750

Film formats/types: 3"x4"

Polaroid No. 339 integral color

35mm Polachrome, Polapan,

ISC-100, ISO-200 transparency

films

*  Horizontal resolution: > 350TVL
NTSC: > 700TVL center RGB

e Vertical resolution (at CRT):
350TVL minimum

*  Freeze field (NTSC mode):
128-level, 7-bit 10.7MHz sampling

quality on a regular basis could
photographically document engineering
operations. Often interference in the
video portion of the signal, for example,
does not appear obvious in a waveform
presentation. Multiple images merge into
the complex display. In off-screen pic-
tures, however, both conditions would
become visible.

An experienced technician can often
diagnose a fault from its effect on pic-

An example of how the FreezeFrame video recorder can be used to
document equipment problems. Here, a secondary color subcarrier
causes diagonal rainbow stripes across the picture.

tures. Just as voltages and currents on
the transmitter logs may divulge
developing conditions, a series of
photographs may carry visual signs.

Explaining the visual appearance of
video problems to an uninitiated
engineer is difficult. Photographic
evidence of poor and correct signal con-
ditions easily illustrates concepts in train-
ing new staff members. The photos also
aid diagnosis of trouble that occurs when
the experienced technician is off duty.

Successfully shooting off-screen pic-
tures requires care in setting camera ex-
posure parameters. Shutter speed is
especially critical. Because a complete
frame requires about 1/30 of a second,
shutter speeds faster than 1/30 produce
incomplete pictures. A slower shutter
speed may get a complete picture plus
blur if motion occurs between frames.
Motion between fields will show at 1/30
speed.

The video printer is a solution that has
existed for several years, but most seem
to have been priced for the research lab.
Designed primarily for computer graphic
and CAD/CAM use, they commonly of-
fer RGB inputs and operate at scan rates
much higher than NTSC, PAL or SECAM.
Scanning adjustments are available, but
an RGB decoder for NTSC signals may
mean an additional investment.

of channel 3.

Brdadcast Englneering February 1987
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The aural carrier of a local channel 4 interferes with the visual carrier
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RF TV
SIGNAL

Why degrade your BTSC
Stereo even before
it’s on-alr'?

WAVEFQRM
MONITOR

TV DEMODULATOR

VIDEO
MONITOR

Clrclc; (75) on Fleply Card

118 Broadcast Engineering February 1987

Wwww americanradiohistorv com

TV
CAMERA

Figure 2. System configuration with TV
camera driving FreezeFrame to photograph
video waveform.

A look inside

The video image recorder suggests ap-
plications for screen analysis. The unit,
designed for television use, offers
15.75kHz horizontal scanning with
RS-170(A) video. In addition, it satisfies
RS-375A and accepts IBM PC TTL inputs.

The system handles print and slide for-
mats, accommodating either with insfant
film types. Jumpers in the film back in-
terconnecting cable set exposure factors
for type 339 3"x4” color print film. For
35mm slides, the operator selects be-
tween a default instant, 1SO 100 and 200
films. Two significantly different optical
systems are integral to the film backs.
For engineering use, the 3"x4"” instant
prints will usually prove more useful.

To expose the film, a small 3.5-inch
diagonal P3 phosphor CRT produces a
black/white image. For color films, a
filter wheel sequences through red,
green and blue. Synchronized with the
filters, the tube sequentially displays red,
green and blue components. The total
duration of the exposure cycie is less
than eight seconds for print film, after
which the motorized film back ejects the
exposed film and starts development.

The long exposure period is fine for
still images. Movement during the 3-step
exposure creates interesting effects, but
for engineering, the single frame freeze
is necessary to avoid ambiguities of mo-
tion. That requires digitized video and
memory. (See Figure 1.)

Digital sampling occurs at 10.7MHz or
three times the subcarrier with an
analog-to-digital conversion of 7-bit
resolution. Most digital video products
use 8-bit sampling, so a small loss of gray
scale occurs. It might become obvious on
large, smoothly shaded backgrounds. For
engineering off-screen applications, the
single bit difference appears un-
noticeable.

The unit stores video into the memory
in an unusual manner. The image is
divided into three parts, the thirds being
stored simultaneously into three banks of
standard computer-type memory chips.
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The result is a slower required clocking
speed and less cost for 1-field memory.

The memory feature is available when
using an NTSC composite input. Also
associated with the NTSC mode are
chroma level, hue and sharpness con-
trols. With luminance level and contrast,
it can sweeten the image for the
photograph CRT and an external
monitor. A fill function is automatic in
the memory mode, but may be defeated
in non-memory operation. These con-
trols do not alter information stored in
the memory.

For color component equipment imag-
ing, the recorder includes two modes for
RGB. Three analog signals, with sync-in-
green or separate sync, can be connected
through RCA phono plugs. For broadcast
purposes, BNC connectors would have
been more convenient. Three TTL com-
ponent signals connect through 9-pin
type D fittings. For all input types, ter-
mination, analog/TTL and NTSC/RGB
switches must be correctly set.

In RGB mode, luminance level and
contrast are active, but color, tint and
sharpness are inactive. The fill control, if
activated, inserts video into the raster be-
tween scanning lines. The fill informa-
tion is derived by repeating the previous
line.

Diagnosis by photo

Transmitter maintenance never allows
leisurely observations. Time means
dollars and, consequently, repairs must
be made as soon as possible. The results
of transmission line reflections, im-
pedance mismatches and faulty lumi-
nance/chrominance delay adjustments
often show visibly on a monitor. If the
film recorder is driven from a demodula-
tor, sampling points in the RF chain can
narrow down the source of problems.

Consider a VTR with or without
dynamic video head control. A VIR stil!
frame may not always show signal condi-
tions that exist when the machine is pull-
ing tape. An image, frozen as the
machine runs, documents the fault.

STANTRON

CENTES

for » VIDEQ.PRODUCTION
» POST-PRODUCTION
» EDITING = ENG » EFP

CABINET CONSOLES
DESK CONSOLES
VIR/VCR RACKS
BUBBING RACKS

STANTRON
VIDEO CENTER

Designed for

YOUR VIDEO EQUIPMENT
has modular “add-on”
features that allow
maximum flexibility
and versatility

in designing console
arrangements for
professional, industrial,
communication

and educational

VIDEO CENTERS.

Write or call for FREE
VIDEO CENTER GATALOG
# 200

=~

Unit of Zero Corporation

factory:
6900-6918 Beck Ave.
No. Hollywootil, CA 91605

Clrcle (110) for IMMEDIATE REQUIREMENT.
Circle (111) for LITERATURE ONLY.

mailing address: P.0, Bo

No. Hollywood, CA 91

or call Toll Free: 1-800
No. Calif. Toll Free: 1-800-8
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Pictures in
seconds

In 1947, Edwin Land astonished the
world:with black-and-white pictures in
a minute. One photographic equip-

would soon pass, but Polaroid camera
users now number in the tens of
millions. :

films had to be developed into a
negative -and then printed onto a
positive photo paper, Land. film put
negative and -positive materials in a
package with developing chemicals.
Processing began instantly as the
photograph. was pulled from :the
camera thirough rollers that spread the
developing ehemicals over the film. In
about 60 seconds the job was done. A
fixing gél, smelling strongly. of acetic
acid (vinegar), was spread. across the
surface of the instant print to halt
development ‘and seal the picture.

The popularity of color films in the
early 1960s led to predictions that
black-and-white pliotography would
be abandoned. Land again stirred the
complex photographic chemistry by
- producing color pictures in a minute’in
1962. Subsequent improvements have
increased processing speeds to times
substantially less than a minute:

Chemically more complex than stan-
dard film types, the Polaroid process
also ‘involves .a multilayer package.
Three layers of emulsion, each with an
associated developer-dye layer, form
the 0.002-inch thick negative material.
Also in the. package is a 4-layer
positive paper and- a separate layer
with pods of an alkaline developer/ac-
tivator:

primaty colors red, green and blue. As

ment- dealer said it was a fad that

Although other black-and-white -

The negative layers are sensitive to

The concept of Polacolor instant color film presénted in a computer graphic display.

the film is pulled from the camera, the
alkaline chemical seeps through all the
layers, activating the developer/dye
molecules almost immediately. The
dyes begin to migrate toward the print
material. As dye molecules move
through the negative layers, exposed
silver in a color layer traps the dye
associated with that layer, but allows
other color dyes to move freely to the
print.

In the negative, a blue layer is
associated with a yeliow developer-
dye. Next, the green layer carries a
complementary magenta dye. Finally,
the red layer is tagged with cyan. With
silver particles exposed in blue, a trap

~'water, which washes away any excess

is formed to keep the yellow dye from
reaching the print. Cyan and magenta,
however, move freely to the print to
form various blues from blue green to
magenta. Similarly, exposed green
particles trap magenta dyes, while
passing yellow and cyan. Red particles
stop.the migration of cyan dyes, but
pass magenta and yellow. '

In the print layers, the alkaline dyes
neutralize the acid chemicals, forming

alkaline chemicals and stops the proc-
ess. As. the chemicals neutralize each
other, the negative and positive dye
chemicals are linked to form a perma-
nent bond in the completed picture.

N R T T .,

N A g |

An unknown 32kRHz interference rides
through the vertical interval at sync and
blanking levels.

An [CPM trace appearing ouver the standard
NTSC graticule.

A camera with the demod and waveform
monitor shows excessive luminance/chroma
delay from the transmitter.

ENG equipment is sometimes operated
by non-technical people. Many of them
soon learn the technical jargon, but
others will have unusual descriptions for

120 Broadcast Engineering February 1987

video equipment malfunctions. If the
equipment operates at all, a quick
photograph of the machine output
documents the malfunction. If the repair

Wwww americanradiohistorv com

technician receives complaints of not
having solved the problem, pictures on
file indicate the trouble that was found
and fixed. Examples of troubleshooting
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Agile Omni, the industry’s most advanced
receiver designed by the most relied upon
name in the business...Standard.

ith the new Agile
‘N? Omni, you need no
other receiver.

Standard designed it for
cable TV operators, broad-
casters, CATV, SMATV, and
business and special telecon-
ferencing networks —now
and in the future.

An onboard micropro-
cessor permits selection of
any band available from
domestic satellites, includ-
ing the 32-channel ANIK C2.
Channel tuning provides
direct reading of the tran-
sponder-assigned channel
number and a format control
permits selection of six
frequency band formats—
24-channel C-band, SBS/
USAT and Spacenet already
installed. Select channel
and format, and the micropro-
cessor controls frequency,
channel spacing, tran-
sponder bandwidth, audio

frequency and bandwidth,
and antenna and video
polarity —automatically.

Omni’s flexible design
can handle up to three
separate subcarriers
including stereo program-
ming or data. Omni also
will accept descrambling
modules—eliminating the
need for expensive add-on
descramblers.

For CATV and SMATV
applications, severe micro-
wave terrestrial interference
is minimized by optional
internal SAW notch filters,
automatically programmed
to switch in. A 30 MHz low
DG/DP LC bandwidth filter
is standard, and a second
internally installed optional
filter of 18, 22, 26, or 36
MHz bandwidth can be con-
trolled by the microproces-
sor, or manually switched.

Standard’s proven RF

— GHAMPE] —

BIZMHL P

@
LI

FEVEL )

Circla (77) on Reply Card

loop-thru circuitry and
blockdown conversion tech-
nology combine, with better
image rejection and lower
differential gain and phase,
to provide excellent video
performance. C/N threshold
is an impressive 6.5 dB at
the wide 30 MHz bandwidth.
Agile Omni is an afford-
able, flexible receiver
designed to keep you in
business, a commitment
Standard backs with its
unique 5-year warranty
program. Contact us for
further information.

Standard

» Communications

PO. Box 92151

Los Angeles, CA 90009-2151

Toll free 800/243-1357

(In Calif. 800/824-7766, ext. 275)

Engineered to a new Standard

= — Gz
e z
— R ERATEE
i L |
——— v

AHT POLARITY FOAMAT (£

FREGUENCY I kitzl
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EXTERNAL

SYNC 7

—~ _ AUTO-COLOR
10.7MHz SAMPLING, 7-BIT COLQR
- = TINT
NTSC B:TOD 1-FIELD RGB
viDEo "1 coNVERTER H MEMORY DECODER SHARPNESS
Lo BRIGHTNESS
G
iALC CONTRAST
~~— FILL
m PREVIEW

RGB

SONY.
5000 Series

Model APR-5002
Vs inch - 2 track

If you are budgeting
for MTR or Studer
then the all new
Sony is a must con-
sideration the latest
technology, a better
product and it costs
less.

Ask your BSW

representative for
details,

1-800-426-8434.

BROADCAST =

(AL

A

SUPPLY » WEST

12 - 27th Streer West ® Tacoma, Washington 98466 % 1-800.426.84 34

D.TO-A
CONVERTER TO VIDEQ MONITOR
FiLM TYPE

“= PRINT  geikcTioN
e

s
7/

COLOR FILTER &
SHUTTER CONTROL

e

SYNC/SWEER e
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Figure 1. A block diagram of the
Polaroid/Toshiba FreezeFrame video image
recorder.

using photodocumentation are shown in
the preceding pictures.

More afield

With an oscilloscope the technician
steps through circuitry in search of signal
disparities. Unless the technician is very
familiar with waveforms, however, com-
posite video complexity on the scope can
disguise problems. If the photo recorder
was linked to a video output from an
oscilloscope (or waveform monitor with
a test probe input}, the preview monitor
would display a picture from the com-
posite signal existing at various points
through the circuit.

A high-impedance input, matching a
typical oscilloscope probe, would allow
the unit an additional test mode. In
essence, the recorder with its preview
monitor could function much like an
oscilloscope with pictures.

Documenting video and related
waveforms would be a useful feature.
Using an optional sweep system with 2H
and 2V time bases and rerouting video
normally linked to the cathode to the
vertical deflection, the recorder could
photograph waveforms conveniently.
Because the CRT uses electromagnetic
deflection, the concept of sweep/time
base change is difficult at best,

An alternative means to capture
waveforms drives the recorder from a
TV camera focused on the waveform
monitor. The camera would not need to
be color, but the differentiation between
the green scope trace and the
red/orange of the graticule is helpful.
(See Figure 2.)

A TV camera may not always be able
to track all pertinent subtle gray scale
variations in fine waveform details.
Some careful adjustment of pedestal and
iris, as well as luminance and contrast on
the recorder control panel, may be
necessary to show the waveform best.
The linearity of the camera sweeps
should be checked carefully as well.

Many TV cameras, titlers and elec-
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tronic graphics offer RGB representa-
tions, along with encoders to produce
composite outputs. By having both types
of signal input available, the technician
can quickly assess encoder quality. The
trend to increased analog and digital
component designs for image processing
suggests more than switch-selected
analog RGB, TTL-RGB capability and
NTSC composite inputs. With format in-
terchange circuits already in existence,
the extension of this unit to other compo-
nent sets becomes practical.

Visual acuity

Compared to other methods of com-
municating, visual presentations have
proved to be the most effective. TV sets
are used on the average more than seven
hours per day in most American homes,
according to the Television Advertising
Bureau. One reason for the popularity of
television is the capability to show what
would take many words to explain ade-
quately. As a result, television has
become a leading supplement to educa-
tion as well.

Image quality plays an important part
in the effectiveness of visual communica-
tion. It seems reasonable, then, that
technicians responsible for keeping im-
age quality at its highest may find off-
screen photography to be worth a thou-
sand waveforms in troubleshooting
video equipment. The concept is worth
consideration.

Editer's note: The field report is an exclusive BE
feature for broadcasters. Each report is prepared by
the staff of a broadcast station, production facility or
consulting firm.

In essence, these reports are prepared by the in-
dustry and for the industry. Manufacturer's support is
limited to providing loan equipment and to aiding the
author if support is requested in some area.

It is the responsibility of Broadcast Engineering to
publish the results of any piece tested, whether
positive or negative. No report should be considered
an endorsement or disapproval by Broadcast Engl-
neering magazine. | L&)l

Exclusive, triple patented dynamic
cap and coil analyzing . . . guaranteed
to pinpoint your problem every time

or your money back

with the all new LC75 “Z METER 2”
Capacitor Inductor Analyzer
Patented $995

The “Z METER?” is the only LC tester that enables you to test all
capacitors and coils dynamically — plus, it’s now faster, more
accurate, and checks Equivalent Series Resistance (ESR) plus
small wire high resistance coils.

Eliminate expensive part substitution and time-consuming shotgun-
ning with patented tests that give you results you can trust every time.
Test capacitor value, leakage, dielectric absorption, and ESR dynamically;
with up to 600 volts applied for guaranteed 100% reliable results — it’s
exclusive — it’s triple patented.

Save time and money with the only 100% reliable, in- or out-of-circuit
inductor tester available. Dynamically test inductors for value, shorts, and
opens, automatically under “dynamic” circuit conditions.

Reduce costly parts inventory with patented tests you can trust. No
more need to stock a large inventory of caps, coils, flybacks, and IHVTs.
The “Z METER” eliminates time-consuming and expensive parts substitut-
ing with 100% reliable LC analyzing.

Turn chaos into cash by quickly locating transmission line distance to
opens and shorts to within feet, in any transmission line.

Test troublesome SCRs & TRIACSs easily and automatically without
investing in an expensive second tester. The patented “Z METER 2” even
tests SCRs, TRIACs, and High-Voltage Diodes dynamically with up to 600
volts applied by adding the new SCR250 SCR and TRIAC Test Accessory
for only $148 or FREE OF CHARGE on Kick Off promotion.

To try the world’s only Dynamic LC Tester for yourself, CALL TODAY,
WATS FREE, 1-800-843-3338, for a FREE 15 day Self Demo.

Call Today Wats Free 1- 80{}-843;3338 Lo
SENCOHE

3200 Sencore Drive ,
Sioux Falls, SD 57107 innovatively designed
605-339-0100 In SD Only with your time in mind.
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Power supply is heart
of audio equipment

By Jon Gaines

At the heart of every piece of audio
equipment is a power supply. [t is a sim-
ple, vet essential circuit that converts
120Vac to one or more dc voltages
which, in turn, power the active com-
ponents of an audio or control circuit.

In most contemporary signal-process-
ing equipment, the power supply is a
bipolar, regulated type. Usually the out-
put voltages are +15Vdc and —15Vdc.
Voltage reguiation ensures that the out-
put remains constant, regardless of vary-
ing load conditions.

The power supply described here pro-
vides an accurate, well-regulated output
voltage. Also described is an optional
output voltage monitor. The voltage
monitor measures the output voltages of
the supply and under normal conditions
lights two LEDs.

Circuit description

The power supply’s schematic is shown
in Figure 1. The circuit contains three
basic sections: transformer/rectifier,
capacitor input filter/regulator and out-
put voltage monitor.

The power transformer primary must
be fuse-protected, and a power on/off
switch used if desired. With a primary
voltage of 120Vac, the transformer
secondary voltage should fall within the
range of 26Vac to 50Vac (center-tapped).
A nominal value of 40V at 0.5A is ideal.
If the voltage drops below 26Vac, the
regulators will be unable to maintain
proper regulation. If the voltage rises
above 50Vac, the regulators may be
damaged.

The transformer secondary is con-
nected to a full-wave bridge rectifier con-
sisting of diodes 1 through 4. The
transformer center-tap connects to the
circuit ground.

Capacitors C1 and C2 smooth the rec-
tified dc voltage at the inputs of the
voltage regulators. These capacitors
should be approximately 1,000uF. An
unregulated voltage output is available
from points A and B.

Regulators IC1 and IC2 are 3-terminal

Gaines is director of the engineering staff at Ashly
Audio, Rochester, NY.
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{ Station-to-station b

RESISTORS

ALL RESISTORS ARE '4W 5% CARBON-FILM

8- 30kR

2-2ThQ

2 - 39kR

2 - 3.3kQ

CAPACITORS

C1, G2 1,000uF AT 35WVdc

C3, 4 1004F AT 26Wvdc

C5-C8, 1uF AT 35WVdc TANTALUM (0.1uF CERAMIC ACCEPTABLE)

DIODES, TRANSISTORS, ICs

D1-D8, 1N4003 SILICON RECTIFIERS
D9, D10 LEDs

D11-D14 1N754A ZENER DIODES

a1, Q2 2N4123 TRANSISTOR

Q3, Q4 2N4125 TRANSISTOR

IG1 LM7815C POSITIVE 3-PIN REGULATOR
IC2 LM7915C NEGATIVE 3.PIN REGULATOR

OTHER PARTS

PRINTED GIRCUIT BOARD OR PERF-BOARD

POWER TRANSFORMER

TWO HEAT SINKS FOR TO-220-STYLE CASE
FUSEHCLDER WITH 0.5A 3AG-STYLE FUSE

POWER CORD WITH STRAIN RELIEF

POWER SWITCH, IF NEEDED

WIRE NUTS, SHRINK TUBING, STANDOFFS AND SCREWS
ENGCLCSURE OR RACK PANEL

Table 1. The parts shown are common and
can likely be found in many stations’ inven-
tories.

[Cs. The output voltage is accurate and
ripple rejection is excellent. The LM
series of regulators is available in both
positive and negative output voltages
over a broad range of voltages. Output
currents up to 1.5A are easy to develop
with these devices. Because of the inter-
nal thermal overload protection and
short-circuit current limiting, the ICs are
essentially immune from overload and
accidental shorts.

It is important to remember that, in
order for the regulator to do its job, the
unregulated dc voltage at its input must
be at least 3V higher than the desired dc
output. That is, 18Vdc for a 15Vdc out-
put. However, a dc input higher than
35V may destroy the regulator.

Capacitors C3 and C4 enhance the

Wwww americanradiohistorv com

stability of the regulators, while clamp
diodes D5 and D6 prevent reverse-
voltage conditions from causing
regulator damage or latch-up. Use the
same type of diodes here as used for the
bridge rectifier assembly, D1-D4.

Additional reverse-voltage protection
is provided by diodes D7 and D8. These
devices will protect the power supply
from fault conditions where the
unregulated source voltage drops below
the stored charge in the output capac-
itors. The 1N4003 diodes provide a path
around the regulator under this fault con-
dition.

To prevent the IC regulator from
oscillating, high-frequency decoupling
capacitors are placed near each IC input
and output. Either 0.1uF ceramic or
1#F/35V tantalum capacitors will pro-
vide the needed protection.

Voltage monitor

The output-voltage monitor circuit is
an optional feature that neither improves
nor degrades the basic performance of
the power supply. It does provide a
handy visual indication of correct power
supply operation.

Four zener diodes provide a voltage
reference window. If the output of the
power supply is correct within a couple
of volts, the LEDs will light. If the output
voltage exceeds 17V or falls below 13V,
the LEDs go out.

A simpler circuit would only connect
an LED between each output to ground,
lighting whenever a voltage was present.
However, a regulator could fail and the
LED would still light, negating its
usefulness. Regulator failures are un-
predictabile, and the ocutput voltage could
be anywhere from 0V to 35V in the fail-
ure mode.

The circuit presented here covers all
the bases at minimum extra cost. Note
that the resistor values given are for a
neminal 15V supply. For higher output
voltages, the voltage-divider resistors
should be appropriately scaled.

The LEDs may be any shape, color or
size, with brightness controlled by
resistors R7 and R8. The LEDs can be
relocated to a chassis or front panel, if
desired.
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The only Character Generator
that can display these kinds of figures.

Dubner’s 10-K includes 4 anti-aliased typefaces  sequencer; built-in sync generator/encoder/keyer;
and 30 standard fonts for $15,500. Designed to- 5 V4" floppy disk.
meet the demanding requirements of broadcast, For a little more, the 20-K offers all of the
teleproduction, corporate and industrial video 10-K features with a 10 megabyte disk and direct
users, the system also features: 16 million colors;  compatibility with our CBG, Texta and DPS-1
embossed and 3-D edges; full screenhelpmenus;  Painter System.
playback effects: tumble, fade, wipes and pushes; For more information, call your authorized dealer.

Y

DUBNER

DUBNER COMPUTERSYSTEMS, 6 Forest Avenue, Paramus, NJ 07652 USA (201) 845-8900 TWX 133-184 OFFICES: District of Columbia (301) 622-6313; Atlanta (404) 493-1255;
Chicago-(219) 264-0931; Minneapolis (612) 483-2594; Dallas/Fort Worth (817) 921-9411; Los Angeles (818) 999-2303; San Francisco (415) 968-6680. A Grass Valley Group Company:
Circle (80) on Reply Card 7 ' ;
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Versatile bipolar power supply.

Safety
: ey No high voltage is exposed on the PC
i S e R e board. However, the transformer pri-

mary and fuse do attach to the power
line, so exercise caution when assem-
bling the project.

To minimize the exposure to high
voltage, use wire nuts, shrink tubing and
electrical tape as appropriate. Use a fuse
as indicated in the schematic, but do not
substitute a higher fuse should the cor-
rect one blow. Use a 3-wire grounded-
type cord and connect the ground wire
to the power-supply enclosure or chassis.

External wiring
The photo above shows the power sup-
ply mounted in a typical enclosure. For
illustration purposes, the terminals in the
photograph were left uninsulated al-

For AM Stereo though, in practice, they should not be.
The power cord is a grounded-type

The field proven performance of the AX-10 C-QUAM Stereo with the green ground wire attached
directly to the chassis wall as shown in

Exciter has found its perfect match in the new AS-10 C-QUAM the upper left-hand corner of the photo-
Stereo Modulation Monitor. graph. The cord itself is secured with a

Together or separately, the AX-10 and the AS-10 will give plastic strain relief. The white (neutral)

h timate in AM st 4 - trol. If ; wire from the power cord attaches
you the ultimate in AM stereo generation an conlro. yog re directly to the transformer primary,
already broadcasting in C-QUAM stereo, or even if you're just which in this case, also is a white wire.
considering this exciting new technology, you owe it to yourself The connection was made with an in-

sulated butt-splice connector.
The black (hot) wire from the power

Contact your Broadcast Electronics distributor. Or, call Kirk cord connects to one terminal of the
fuseholder. The other end of the

Wa/kef deay at 217'224'9600. He W/// S@nd yOU fE’CthCé?/ fuseholder connects to the power switch.

specifications and other helpful information. The second terminal on the power
switch then connects to the remaining
transformer wire, which is black on this

to check out the new AM stereo team!

transformer.
E EEEDCI:%CD?“SIES ING Banana jacks or a terminal strip can be
- used to provide an output connection.
4100 N. 24th ST., P.O. BOX 3606, QUINCY IL 62305-3606, (217) 224-9600, TELEX: 250142 Don't use any type of jack that could be

misinterpreted as an audio or signal jack.
Circle {84) on Reply Card
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Absolutely the most powerful production switcher
for under $40,000. See it at N-AB.

IF YOU MISS IT
YOU
'‘REALLY "
MISSED IT

CROYP

Circle (72) on Reply Card
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OUTPUT VOLTAGE
MONITOR (OPTIONAL)

w r_—_____—————f—__-l
7615 R
POWER TRANSFORMER E 39:( 1NT54A o 9 (D
PRIMARY: 120Vac “A" 15 Dy L
SECONDARY: 28.50Vac AT 0.5 AMP UNREGULATED D guﬂ‘,’gg
WICENTER TAP OUTPRUT + 2 |
1N4002
1 ] Ry Rg 2Na123 R,
) 30k 30K 2 33K
!

POWER
SWITCH
—

PRIMARY

1N754A

30k D|l

—

R 1 Rﬂﬂ
' 30K
39K

«pg y
UNREGULATED 1N4003

OQUTPUT (—}

05

IN A OuT

—15vdc
OUTPUT i s

VALUES ARE SHOWN
FOR NOMINAL 15V OUTPUTS

Figure 1. Schematic of power supply unit showing optional output voltage mornitor.

Such a practice only invites someone to
make a mistake, with predictably
disastrous results.

Testing the supply

When properly connected and turned
on, the two output LEDs should be on. If

they're not, or the fuse blows, unplug the
power cord and begin troubleshooting
the circuit. Measure the output voltage. If
it is within a volt of the regulator’s rating,
proceed with the remainder of the
check-out procedure.

If the supply seems to be working prop-
erly and the LEDs are glowing, it's time
to check the short-circuit protection of
the ICs. After all, what better time to see
if the devices will fail than when the
power supply is on the bench.

Momentarily short circuit each output
to ground. The ICs should shut down and
the LEDs should go off. When the short is
removed, the supply should immediately
return to a proper operating condition.

When in use, the LEDs should glow
fairly brightly and the regulators should
be warm to the touch. If the ICs get too
hot to touch, there may be a problem
with excessive current being drawn, or
poor heatsinking. The other devices in
the circuit should not generate any heat.

For further information on typical
power supply circuits, consult any of the
IC manufacturers’ manuals. Supplies
similar to this can be constructed for a
wide range of both fixed and adjustable
voltages. B

We've Just Made

Satellite News Gathering
As Simple As ENG.

It's Marconi's NEWSHAWK — a superior,
lightweight satellite transmitting system
that is rapidly becoming the standard
for portable Satellite News Gathering
operations.

The unique design of NEWSHAWK's
one-piece, self-storing, eliptical antenna
permits you to transport it, set it up, use
it, store it and re-use it time and again
without effecting its 2° spacing align-
ment. Unlike multi-sectioned antenna
systems, the NEWSHAWK won't lose its
accuracy in spite of frequent usage.
And its two-piece, portatle electronics
package is the perfect complement to
the NEWSHAWK'S outstanding antenna
design.

What's more, the NEWSHAWK is so
compact that it is easily transported in
or on top of an ENG van, by small plane
or commercial airliner.

NEWSHAWK. Manufactured by
Marconi. Sold and serviced in
North America by AFA.

The Marconi NEWSHAWK

Circle (82) on Reply Card
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ADVANCED SYSTEMS AND PRODUCTS FOR THE VIDEO INDUSTRY
100 STONEHURST COURT NORTHVALE NJ 07647 (201) 767-1000
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- | |
-~ Limitless!
EGAMI'S NEW HK-323P IS THE IDEAL PORTABLE
' COMPANION FOR YOUR HK-323
FIELD/STUDIO CAMERA.

Ikegami’s HK-323 1" and 24" field/studio cameras are bignews...soisthe -
smaller HK-323P companion camera. This lightweight hand-held model
provides the user with limitless potential, flexibility and perfummrme thzﬂ
meets and exceeds industry standards for excellence. _ -

Featuring a built-in micro-processor for various software hased coﬂh?ol'
tunctions and fully automatic setup, the HK-323P operates fro
_base station as the HK-323 and offers high perrormannepr
knee clrcuitry to handle high contrast, scene files .
for the sharpest picture qua!l regardless

his, lus selelc

Circle (83) on Reply Card
lkegami Electronics (U.S.A.), Inc. 37 Brook Avenue, Maywood, NJ 07607

East Coast: (201) 368-9171; West Coast: (213) 334-0050; Southeast: (813) 884-2046 Southwest: (214) 233-2844:
Midwest: (312) 834-9774; Hawaii: (808) 946-5955
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I'SBE Update

£

Ennes Foundation fills
officer positions

By Bob Van Buhler

The SBE board of directors recently
filled the officer and board of director
positions on the Ennes Educational Foun-
dation, Richard Rudman, SBE president,
will serve as president of the foundation.
Jack McKain, SBE vice president, will
serve as foundation vice president. Brad
Dick, SBE officer, will serve as secretary
and Wally Dudash, SBE officer, will
serve as treasurer.

Mary Beth Leidman, Jim Wulliman and
Bill Harris, SBE board members, will
serve as foundation board members.
Roger Johnson, SBE past president, was
appointed to serve as director-at-large to
the foundation.

The SBE board felt it was necessary to
establish a separate entity to serve the
society's educational needs. The board
has consistently supported education for
broadcast engineers and the foundation
strengthens that commitment. The En-
nes Foundation will foster action in con-
tinuing education, certification and
entry-level training and education. The
foundation allows the society to more ef-
fectively serve these important interests
and make effective use of the financial
opportunities that exist.

Fellowships conferred

By unanimous board action, two
charter members of the SBE "were
elected fellows of the Society of Broad-
cast Engineers. Charles Morgan, director
of engineering for Susquehanna Broad-
casting, was awarded his fellowship at
the national SBE convention in St. Louis.
Morgan served as SBE national board
member in 1977 and was a member of
the first SBE certification committee. He
served as panelist and session host at the
NAB convention and is active on the AM
Improvement Committee and the NAB
Engineering Advisory Committee.

William T. Orr, vice president of
engineering and chief engineer for
WBNS-TV-AM-FM in Columbus, OH, was
also awarded a fellowship. He served on
the board of directors and the National
Certification Committee since 1978. He
also is a member of AFCCWE, SMPTE
and the IEEE.

Van Buhler is chief engineer for WBAL-AM and WIYY-
FM, Baltimore.
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A third fellowship was presented to
Donald Strauss, supervisor of video
engineering for McDonnell-Douglas in
St. Louis. He is a past chapter chairman
for the St. Louis Chapter and is currently
chapter certification chairman. Strauss
served for four years as exhibit chairman
for the SBE St. Louis national conven-
tion. He also participated in the setup of
the certification education program at
John Woods College in Quincy, IL.

Election to the grade of fellow within
the SBE is a special distinction. It is
awarded to members who have made an
exceptional contribution to the advance-
ment of broadcast engineering or
rendered special service to the society.

Other board actions

The past president’s committee met at
the October national SBE convention,
and developed several recommenda-
tions. One of those recommendations is
for the SBE to hire a full-time executive
director. Coupled with that recommen-
dation was the suggestion to move the
SBE national offices to Washington, DC,
within a reasonable period of time.

For years, the board has recognized
the advantage of having the society's of-
fices located in Washington. With the ex-
ception of SMPTE and IEEE, most major
broadcast industry organizations are
headquartered in Washington, DC.

The SBE can strengthen its presence
and ongoing dialogue with the FCC, NAB
and other major broadcast organizations
by being located there. The location also
will help develop close alliances with
related organizations. And, as the society
continues to grow, the importance of be-
ing on the scene of regulatory develop-
ments becomes even greater.

Docket 86-367

The SBE filed comments with the FCC
in response to the Notice of Inquiry
regarding private sector preparation and
administration of commission commet-
cial operator examinations. The inquiry
examines the possibility of the commis-
sion contracting with a private company
to administer the commercial licensing
process.

Richard Rudman, speaking for the

Wwww americanradiohistorv com

membership and board, expressed
strong reservations about the NOI's pro-
posal. Rudman pointed out that such an
organization could develop its own cer-
tification program, enjoying an unfair ad-
vantage with respect to those programs
that are already in place.

The SBE proposes that the various
radio services be administered separate-
ly. This would allow numerous qualified
entities to perform the commercial test-
ing for their particular areas of expertise.
The process also would allow market-
place forces to prevent a single entity
from dominating the licensing
procedure,

In its comments on the inquiry, the
SBE also stressed the need for the com-
mission to provide proper oversight to
whichever organizations are selected.
The oversight is necessary to ensure
fairness and that the tests are current
and meaningful.

In the area of broadcast licensing, the
SBE is uniquely qualified to comment on
the proceeding. The society has certified
about 3,000 broadcast engineers since
April 1975, making it perhaps the
largest broadcast certification program
in existence.

Non-ionizing radiation

The SBE also recently filed comments
with the EPA, regarding Docket A-81-43,
Federal Radiation Protection Guidance;
Proposed Alternatives for Controlling
Public Exposure to Radio Frequency
Radiation. This is the regulation receiv-
ing so much publicity within the broad-
cast industry because of its effect on
stations.

The society's comiments support the
adoption of the ANSI standard, €95.1
released in 1982. The standard is the on-
ly one that is based on empirical data.

The board of directors resolved to file
the comments after expressing the view
that without a national standard, unreal-
istic local standards would develop.
Local standards might be developed
more out of fear, rather than solid scien-
tific evidence. More restrictive standards
could adversely impact upon both cur-
rent and future broadcast stations.

BE))
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~ Stations
looking to automate,
look to IGM.

L

When you are thinking of using a program automation
system, a number of questions come to mind. How
do | handle network news? How many events of
memory do | need to handle any format? How will this
work with my billing system? With over 20 years of
experience, IGM can help you determine how best to
add automation to your operation. The broadcast
industry has counted on IGM to build automation
systems for all kinds of operations, from small radio
stations to network operations.

We can build a program automation system for your
station using an IBM-PC or compatible as the brain to

control the IGM-SC or IGM-EC automation controllers.
Depending on your specific application, you can add
the IGM GoCart and Instacart to handle your
commercials and announcements or, if you need
reel-to-reel machines or other cart machines, we can
include the Studer-Revox PR-99 and Fidelipac cart
machines in your system.

For information on how you can use automation
successfully, call

800-628-2828 Ext. 578

/
Y,

\
\

Vil il
IGMC O
L —

\
I\

v vV

TUNICAT

4
f
f
LY

(ONS

282 West Kellogg Road

Bellingham, Washington 98226

(206) 733-4567

Circle (85) on Reply Card
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3M and Nagra announce
standardization
Nagra Magnetic Recorders, Los
Angeles, and 3M, St. Paul, MN, have an-
nounced that all newly produced Nagra
recorders for sale in the United States
and Canada will be aligned to operate
with 3M’s new-generation 808 mastering
tape. The companies also have agreed to
initiate a pack out arrangement in which
3M products will be included with every
T-Audio, {V-S (TC) and 4.2 recorder
shipped to the two countries. The
machines had been standardized on 3M’s
208 tape which has been discontinued
and replaced by the 808 tape.

Agfa-Gevaert expands
training centers

Agfa-Gevaert, Teterboro, NJ, has an-
nounced the relocation of its Dallas mar-
keting/training center and regional
distribution center to 4251 West
Highway 114, Irving, TX 75063;
telephone 214-258-1441,

Agfa-Gevaert has also expanded its

\llinsted

MODEL E4950

Versatile...Low Cost

act Editing Console

Atlanta marketing/training center. The
facility is used as a product demonstra-
tion and training center for all the com-
pany’s marketing divisions. The center is
located at 380 Interstate North, Suite
200, Atlanta, GA 30339; telephone
414-955-4326.

Conrac begins shipping
of color monitors

Conrac, Covina, CA, has begun volume
shipments of its Micromatch color
monitor system to the TV industry as
well as to OEM suppliers and distributors.

The system, consisting of the 6545 col-
or monitor and 6550 photometer, offers
automatic monitor setup capabilities that
reduce in-studio monitor setup time to 20
seconds per monitor.

Convergence offers
training seminars
Convergence will conduct operator
training seminars on a monthly basis
throughout the year at its headquarters
in Santa Ana, CA. The 4-day sessions will

Winsted:

CATALOG

Winsted Matchmaker SYstélils

Big, full color cataleg includes complete

cover operation of A/B roll video edit-
controllers, and post-production plan-
ning, the use of time code, developing
the off-line edit decision list, list manage-
ment and cleaning, and preparation and
execution of the on-line edit session. The
seminars will run Monday through Thurs-
day, from 9 a.m. to 5 p.m. About 30% of
the sessions will be devoted to hands-on
use. Class size will be limited to 10. Cost
is $300 per student. For information con-
tact Shannon Marie at 714-835-6000.

Scientific-Atlanta
receives equipment order

Westwood One Radio Networks has
ordered digital audio equipment from
Scientific-Atlanta, Atlanta, GA.
Westwood's affiliate stations will use the
DAT-32 digital audio terminal and the
Series 9000 2.8-meter antenna in the net-
work’s conversion from an analog to a
digital system. The DAT-32 digital audio
terminal is designed for the reception of
satellite-delivered radio broadcasts and
digitized data.

L i

-

Designed for both %" and 34" front loading VCRs, for
efficient editing and post production work. Serves as
basic 2-machine editing console or can be set up for
A/B roll. VCR and monitor shelves adjust vertically on
1" increments. 28" deep; rolls through most doorways.
Equipped with glides and casters. Handsome beige/gray
baked enamel finish.

FOR FULL-LINE CATALOG of editing, production and dub-
bing consoles, tape and film trucks, film and videotape storage
systems, name of nearest dealer, call or write:

THE WINSTED CORPORATION
9801 James Circle » Minneapolis, MN 55431 » 612/888-1957

CALLTOLL-FREE 800'#7 '2257

TELEX: 510-601-0887
Circle (86) on Reply Card
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descriptions, pricing and ordering information on:

® Editing Consoles @ Video Consoles
® Production Consoles ® Dubbing Racks
® EquipmentCabinets ® Micro Computer Stations
® Computer Graphic & Newsroom Consoles
® Tape & Film Storage Systems

Winsted Matchmaker Systems ... the Perfect Match
for all professional Video Equipment

THE WINSTED CORPORATION
9801 James Circle + Minneapolis, MN 55431
Callfor your nearest dealer
Phone Toll Free (800) 447-2257
TELEX: 510-601-0887
Circle (87) on Reply Card
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Fuji awards scholarships

Fuji Phato Film U.S.A., New York, has
announced The Fuji Professional Tape
Scholarship. The scholarships will be
awarded to undergraduates whose major
course of study includes television and
video. The universities participating in
the program include 5t. John's University
in New York; the University of Tampa,
Florida, UCLA; and Northwestern
University in [llinois.

A $1,000 Fuji Video Award also will be
presented to the student or students in
each of the four universities who submit
the best original videotape as part of
their required assignments. A selection
of Fuji videotape products will be
donated to the TV/video department for
use during the school year.

Audio Kinetics granted

patent on VCA circuitry
Audio Kinetics, England, has been
granted a patent from the United
Kingdom (a U.S. patent has been applied
for) on its high-quality VCA fader circuit,

which is a part of the MasterMix automa-
tion system. Various versions of these
faders are supplied with MasterMix on
Trident, Soundcraft, Neotek, Neve and
DDA consoles.

Amek has chosen to fit the MasterMix
digital grouping interface to its new 2520
console. To upgrade to full level and
mute automation, the MasterMix storage
computer with disk drive is all that is
needed.

TBS converts worldwide
ENG to Betacam

Turner Broadcasting System will equip
its new CNN and Headiine News head-
quarters at CNN Center with Betacam
format news gathering and production
equipment purchased from the Sony
Communications Products Company,
Park Ridge, NJ. The CNN Center will be
completed in April and will feature more
than 200 Betacam editing and playback
systems, which will record video sent via
satellite from TBS news bureaus. Plans
call for the conversion of all 18 TBS news

bureaus in the United States and abroad
to Betacam field-recording systems in
the near future.

CBS adopts PAG
mounting system
CBS News is adopting the PAG-lok
camera/battery mounting system
developed by PAG Limited, London, and
PAG America, Asheville, NC. The system
is being installed after a year-long testing
and recommendation from CBS
Engineering and Development and other
networks. CBS News will install PAG-lok
camera brackets on cameras and
camera/ VTR units, and will use PAG-lok
batteries, which are available in 2ZAh and
4Ah sizes with regular or super cells in
conjunction with PAG microprocessor
chargers.

Abekas relocates headquarters
Abekas Video Systems has relocated its
headquarters to 101 Galveston Drive,
Redwood City, CA 94063; telephone
415-369-5111. 12700

You provide the vibration

@ *Mw}# 'w:

The Sc _

hw
P

One of the torture tests we gave the
Schwem Gyrozoom 60/300 Image
Stabilizer Lens was an improvised dolly
shot using an ordinary office chair.
The chance you'll ever want to do that
is remote. Still, it's nice to know
it’s possible.

You're more likely to use the Schwem
Gyrozoom 60/300 for conventional
handheld applications like snowmo-

em yrozo®h60/ 300 will stailiie it

ot

biles, toboggans and skydiving. Or even
boats, motorcycles and golf carts. In
fact, almost anywhere that vibration
threatens to ruin the shot. The Gyro-
zoom 60/300 fits most %5” ENG/EFP
cameras and eliminates virtually all
image vibration.

Consider the creative possibilities.
Tripod quality images on location be-
cause practically anywhere you can

il

put a camera you can stabilize the
image with a Schwem Gyrozoom 60/
300.

Call Schwem today for a free dem-
onstration. (800) 228-1333-242 or
(415) 935-1226. 3305 Vincent Road,
Pleasant Hill, CA 94523.

SCHWEM

TECHNOLOGY

/\
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Beta, Beta SP, M, M2, U-matic or Digital
19mm formats? AL’S serves them all. And
" will even mix them up so you can run two
formats at once--full length programming or
commercials, it makes no difference to AL.

How big is your tape library? AL’S can
serve 500, 1000, 1500 at a time--all in the
right order, with no mistakes, automatically.
Digital technology has given AL a flawless
memory and real knack with names. He
even recognizes newcomers and ejects tapes
who've overstayed their welcome. At AL’S,
all tapes are current and inventory is
always kept up to date. Not bad, eh?

What’s more, AL is not one for fancy, exotic,
altered machinery. Plain and simple suits
him just fine. So, stock VIRs are all you'll
find at AL’S p]ace Out of the box and into
“ the rack makes for easy maintenance as far
o as Al is concerned.

-~ Butdon’t misunderstand. AL is not lazy.

AR s _He'll work when theres not a soul around.

“Ai eV fact, gi b@tﬁﬂ'set of chores to do, thel;i
i tmet Ehts lock the door a: “-'
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A dramatic dmmﬂer generator

in a dramatically i

fime code reader

In Will's day $2295 would
have bought you all of Strat-
ford. Right now it buys you the
T6010 from Telcom Research. A
Time Code Reader/Character
Generator which reads any
source recorded to SMPTE/EBU
standards. And it's backed with
a 5 year warranty!

The Te010 decodes time and
user data and displays either
on its read-at-a-glance .8" high
LED's. Use it to insert data on
the moniter as you view the
master, and on the working dub
for edit selection. 80 times play
speed is fast enough for any
VTR, and 1/10 play speed plus
color framing indicator lets you
be very picky!

Key data characters any-
where on the screen with or
without box. Unique characters,
bordered for easy reading, can
be reversed or removed
from the video. Fingertip
control lets you

freeze front panel and video
readings.

Microprocessor design
means fewer parts, higher
reliability and lower operating
temperatures than traditional
models. The result? A cool-
running, thin unit you can
mount immediately above or
below other equipment. In con-
trol room or mobile. Plus
features like parallel time out-
put for edit controller and
automation interface, or user
data output for computer inter-
face to control special effects.

Telcom Research designed
those and other state-of-the-art
features into the T6010 after 14
years' experience in meeting
the hi-tech needs of major TV
stations and production
houses. Ask your nearest
distributor for technical specs

ﬁ @} and a full list of features

or contact us directly.
> Say Will sent you.

telcom reseaith

1163 King Road Burlington, Ontario (416)681-2450

Circle (34) on Reply Card
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inexpensive

News
Continued from page 4

have been detailed in eight documents,
which follow the organizational structure
of the D-1 standard documents. Based on
a sampling frequency that is four times
that of the subcarrier, the format uses
19mm D-1 cassettes with metal particle
tape and shares many mechanical com-
ponents with D-1 VTRs. Development
work for 625-line versions are under way.

Vintage VIR
donated to museum

One of the earliest videotape
machines, an Ampex VR-1000, has been
restored to full operation for donation to
the American Museum of the Moving Im-
age in Astoria, Queens. Rebuilt by Merlin
Engineering Works, Palo Alto, CA, to
commemorate 30 years of video record-
ing, the vintage VIR will be on display at
the AMMI’s public opening in January
1988. The VTR was one of the first pro-
duction models made by Ampex. De-
livered to the University of Missouri in
Columbia in 1959, it continued in service
until 1984, when it was donated to the
Restoration Project by the Academic
Support Centre.

NBC and NEC enter
into agreement

A multiyear agreement between the
National Broadcasting Corporation and
NEC America, has been announced by
NEC Broadcast Equipment Division.

The agreement involves the purchase
of large quantities of the SP-3A CCD
camera system for use by NBC news and
NBC's owned and operated stations
primarily for use with Panasonic’s M-I
VTR format.

Using three CCD devices as the imag-
ing sensors, the camera features a built-
in variable speed electronic shutter to
provide sharp images of fast-moving ob-
jects during slow motion playback. Shut-
ter speeds are selectable from 1/60th to
1/2,000th of a second. The camera will
accept both Beta and M-Il format VTRs in
an integral configuration. It also may be
used in remote control, triax or standard
NTSC configurations.

Lab and field tests, including the use of
an SP-3A during thebroadcast ofthe 1986
World Series, were conducted by NBC
before the final agreement was reached.

Delivery of the first cameras to NBC
will begin immediately. Be))}!
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Al Wilson, Bob McAll and Jim
Moneyhun have been named to posi-
tions with Dynair Electronics, San
Diego, CA. Wilson is the central region
manager. He joined the company in
1981 and is the former region sales
manager and dealer/OEM sales manager.
McAll is the Eastern region manager. He
is responsible for all business conducted
in the northeastern United States and
eastern Canada. Moneyhun is the West-
ern region manager. He will be based in
San Francisco.

Robert C. Hagerty has been named
assistant manager of the Audio-Video
Systems Division of Ampex Corporation,
Redwood City, CA.

Leonard F. Coleman has been pro-
moted to vice president and manager,
regional business unit, by the motion pic-
ture and audio-visual products division of
Eastman Kodak, Rochester, NY. He will
be responsible for the United States,
Canada and Lalin America.

‘People

Jason Farrow has been promoted to
vice president, corporate communica-
tions, at Sony Corporation of America,
Park Ridge, NJ. He will plan and direct
all communications activities. M.
Morizono, deputy president and
representative director of Sony, has been
awarded the SMPTE Progress Medal
Award.

Akiya lmura and Kiyoshi Seki have
been appointed positions with Matsu-
shita, Secaucus, NJ. Imura is president
and chief executive officer of Matsushita
Electric Corporation of America. He suc-
ceeds Seki who will return to Japan as
president of Matsushita Electric Trading
Company, a major subsidiary of Mat-
sushita Electric Industrial Company. Seki
will be responsible for the entire
overseas strategy of the MET, including
import activity. Imura is a director
member of the board of MET. He is
responsible for the corporate planning
division, the service division and the
publicity division of MET.

Thomas M. Stanback hasbeen named
national sales manager, satellite com-
munications, Sony Information Systems
Company, Park Ridge, NJ. He is responsi-
ble for developing new markets for a
variety of satellite related products and
technologies.

J. Thomas MacAllister has been pro-
moted to sales manager, satellite com-
munications division, for Microdyne,
Ocala, FL. He will be responsible for set-
ting sales goals and projections, coor-
dination of sales teams, and overseeing
sales efforts in the cable TV, radio and
TV broadcast and commercial satellite
markets.

Mark Gray and David Fabian have
been appointed positions with Pinnacle
Systems, Santa Clara, CA. Gray is ex-
ecutive vice president and chief
operating officer. Fabian is marketing
manager. He will focus on product
development and the distribution chan-
nels to service market needs. =I5

| SOLUTIONS

MODULA, MINI MODULA, AND SUPPORT EQUIPMENT from BSM Broadcast Systems

3.You can see that BSM system

1. BSM Broadcast Systems solves
Your expansion planning problems
for video and audio signal
routing with MINI MODULA,
N matrix sizes from 8 x 8 to

24 x 32, and MODULA, for
matrices as large as 256 x 256.
Both products use the same
arcuit cards to preserve your
nital investment in an expand-
able system.

BROADCAST SYSTEMS, INC.

- 2. Both MODULA and MINI
| PROBLE.MS' MODULA solve your custom
1. Expandability programming needs because the
2. Programming systems are software driven.
3. Cost

You re-program to the matrix
without sending equiprment
back to the manufacturer.

MINI MODULA
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costs are highly competitive—user
programming, No hybnds, virtually
maintenance free. MODULA
and MINI MODULA expand-
ability enhances your initial
investment through growth
phases of your development

BSM ailso offers a complete line
of distribution amplifiers and
smaller video or audio switchers
to complete your system.

Phone BSM today and discuss
the SOLUTIONS for your signal
handing requirements. Our
engineers and managers want
o work with you from the
start

SOLUTIONS:

[509) 838-0110
P.O. Box 19007
Spokane, WA 99219
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INew products

Recorder, autelocater

MG14D recorder

Akai has introduced two rack-mountable recording devices:
¢ The MG14D 14-track recorder features a super gx glass fer-
rite head, 12-segment LED bar graphs for signal level display,
12 audio tracks, a synctrack and an internal time control
track. The recorder is SMPTE compatible.

o The ML14 autclocator allows all transport controls along
with record/playback status to be controlled and viewed
from one unit. The SMPTE push-button operation of the unit's
controls yields computer-assisted functions such as memory
search, multiple event, auto punch-in/punch-out, multiple
event, auto playback, mute and repeat.

Clrcle (350) on Reply Card

PAL version TBC/effects system

The ALTA Group has introduced a PAL version of its
Cygnus single-channel production system/time base correc-
tor and synchronizer. The PAL unit features: infinite-window
time base correction, digital picture freeze, variable picture
freeze strobe, variable posterization, variable mosaic and
drop-out compensation. A 4x1 audio and video routing
switcher and horizontal and vertical image enhancer also are
standard features.

Circle (351) on Reply Card

Video graphics systems
Artronics has introduced two video graphics systems:

* The Video Paint Library is a high-resolution paint system
with dual painting buffers, full-frame real-time animation, still
store capabilities of up to 1,200 frames that can be
automatically sequenced into animations, an image-
management system and an undo function.

¢ The Video Graphics System/VGS Turbo X[ is a high-power
version of the VGS-3D. The system offers increased rendering
speed and more powerful model construction and animation
options. It consists of 3-D modeling and animation packages
and Z24/32-bit paint programs.

Circle (352) on Reply Card

Expanded software, interfaces

Audio Kinetics has released an upgrade of software for the
Eclipse audio editor. Additional commands are available for
the user-programmable Q®Keys, including a wait command.
An on-line loop editing mode allows the operator to select,
display and edit any of the 100 loop memories and display the
contents of the event memories.

Audio Kinetics has also expanded its range of machine in-
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terfaces for QeLOCK to more than 80. Additions include:
Sony MCI 16/24, MCI 110 and PCM 3324; JVC CR 850/90 and
8600; Stellavox TD9; Mitsubishi X850; Studer A812 and,;
Tascam ATR60 388 and 52/58/44/48/MS16.

Circle (353) on Reply Card

Digital video effects system

RP-1 digital video effects system

Microtime has introduced the following products:

¢ The Genesis 1 ACT 1 digital video effects system features
continuous variable filtering and interpolation cards. These
enhancements result in compressed images with enhanced
resolution and clean, anti-aliased picture edges. The system
offers a selection of effects and has the capability of operating
with composite or component video.

e The RP-1 3-D digital video effects system offers 3-D
variable axis rotation and variable perspective, continuous
compression and expansion, freeze and strobe, full 3-D
manipulation of a frozen image, linear or curvilinear trajec-
tory, and crop and border. Features include: built-in down-
stream linear keyer, plug-in digital compositor for dual-
channel system, self-test diagnostics and high-resolution dis-
play or 525-line monitor, undo key, built-in 3%-inch micro-
floppy disk drive, left or right side joystick mounting, future
interface to CCIR-601/SMPTE. digital studio, dual video inputs
and automatic input timing. '

Circie (354) on Reply Card

Radio relay filter
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Maoseley has proved its strength in the broadcast We're conquering Mt. Wilson every day. Imagine
industry by surviving hostile environments like what we can do in your environment!

Mt. Wilson.

Distributors and Agents throughout the world

Since 1959, Moseley has been working to meet your

requirements. When you need a reliable STL or

: : Moseley 111 Castilian Drive a Phone 805 968 9621
Remote COﬂtl’O' System, MOSG|ey will work with you Associates Santa Barbara, CA Flow General Telex 658448
to ensure your success. Incorporated 93117-3093 Company Cable: MOSELEY

Circle (92) on Reply Card
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Microwave Filter Company has introduced the model
3160-161(6) bandpass filter that prevents interference caused
by FM transmission signals at a 2-way receiver in a remote
pickup radio relay link. The filter is installed indoors on the in-
put of the 2-way receiver. The filter passes 160-162MHz with
less than 1dB loss and attenuates at any FM signal's 60dB
minimum. Return loss is 16dB minimum. Impedance is 509

and power handling is 25W. The unit has type N connectors.
Circle (355) on Reply Card

Special effects/CCD camera/TV exciters

TV exciter
4 HOW MANY CONTROLS N
SHOULD AN AUDIO DA HAVE?
‘ RGC-10 ‘\@ | 5esass o &@
i s==5 wis [H MTX-10

The SYSTEM 1000, Audio Processing and Distribution
system puts you in control with options such as....

«Remote selection of; mono, L only, R only, matrix stereo
or discrete stereo distribution plus channel reversal and
polarity inversion

*Two channel remote gain control plus switch selectable;
mono, L only, R only or discrete stereo distribution
*Remote selection of; on board precision oscillator,
external test system or normal DA input

*Two channels of three band, semi-parametric EQ with
external processing interface or third input

The SYSTEM 1000 "switchable DA" giv<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>