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CNN International Control Room

Nothing's FASTER than LIVE TV!

And There's No TV
More LIVE Than CNN! = 5

WHEATSTONE's TV-600 Audio Control Console ' =
gives your operators what they need: powerful mix-minus il
capability to feed your IFB system; an input preselector ahel
matrix, so you can have a myriad of sources— and the o — e -

option to control them with Wheatstone's built-in Event e | Wi
Computer, a computer than can also talk directly to your
station router, letting you integrate your entire system. And
of course the TV-600 has plenty of bussing: eight mono or
stereo subgroups, with twin stereo masters so you can feed
both local and uplink mixes, plus mono masters for both
SAP and mono sum side chains. Today's TV-600 makes a
lot of sense; it offers simplicity of operation, the power to
handle challenging tasks, and the professional level of
performance that only Wheatstone's experience delivers.

The Wheatstone TV-600 Live TV Audio Console

_ N\Wheatstone Corporation

7305 Performance Drive, Syracuse, NY. 13212
(tel 315-452-5000/fax 315-452-0160)
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,VHF TV TRANSMITTERS

Beginning August 15, 1995
Harris Platinum Series’ TV Transmitters
come with the industry’s only

S>-YEAR
- WARRANTY

@ @l p——t
No other VHF TV transmitter manufacturer has the guts ISO 9001 Quality System, and you can see why our
to offer a 5-year warranty, because no other TV trans- whopping 5-year warranty is a great deal for you!
mitter has gquts like the Harris Platinum Series” Contact Harris for a copy of the warranty terms, and

No wonder we're the world-standard for ultra- to leam more about empowering your station with

reliable, high-performance VHF TV transmitters from Harris Platinum and Platinum HT EL, the only VHF TV
500 W to 60 kW The evidence from nearly 500 units transmitters with a 5-year warranty.
on-air worldwide is in, and we are only slightly amazed
to learn that the quality we designed and built into HARRIS CORPORATION

A every Platinum Series transmitter is working even better BROADCAST DIVISION
than we expected. Things like our solid-state modules US and Canada
with 500,000 hours MTBF, and a positive pressure, inte- TEL: +1 217 222-8200
grated air system that maintains consistent cooling even FAX: +1 217 224-1439
if 8 module is removed, and blocks airborne contami- Elsewhere
nants. Add built-in transient protection and superbly TEL: +1 217-222-8290
regulated power supplies, plus all the benefits of our FAX: #1 217 224-2764

l HARRIS
a?4LLIED=
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Iintroducing

The DSA309
Digital Studio

DSA309
DIGITAL STUDIO
ANALYSER

AA/S

Advanced Audio
UVisual Systens

Ver. 1.1

V. Vi DSA309 =
4 J by Sencore Digitsl Studio Analyser
ALARM

All Format Digital Video Analyser: Tests
component and composite serial digital video
signals in both 525 line and 625 line formats.

Real Time Measurements: Continuous real
time, on-line measurements of all key parameters
permits live monitoring of:

- Serial Jitter

- Signal Amplitude

- Color Levels

- Non-Recommended Value Errors
- EDH Errors

- Parity Bit Errors

- TRS Errors

- Bit Activity

. - Reserved Code Errors

Real Time Color Level Monitoring: Monitors
component digital video in real time for RGB or
NTSC/PAL color space infractions.

Excellence

Circle (5) on Reply Card
For a comprehensive information
packet, call 1-800-769-AAVS (2287).

Analyser

“BPDAZOOD

MAJOR MINOR

e o

Extensive Error Logging: Permits system
performance monitoring and documentation by
logging system errors on either the built-in
LCD display. external printer, or on the built-in
3.5” disk drive.

Alarm Interface: Provides immediate notification
when user defined thresholds arc exceeded.

Comprehensive Digital Displays: Complemented |
by simulated analog waveforms, these displays
help bridge the gap between analog and digital
testing, creating a user friendly interface for both
operations and engineering staff.

Easy To Use: The touch screen intertace and
easy to use menu system permits full instrument
utilization while minimizing user reference to

the manual.
A & S by Sencore

______ . wm ¥
The Name To Know In Digital Video Testing

Advanced Audio Visual Systems by Sencore
3200 Sencore Drive, Sioux Falls, SD 57107
Direct (605) 339-01C0 Fax (605) 339-0317




SYPHA'’s “Non-Linear Buyers
Guide” available

SYPHA has published the first edition of
“The Non-Linear Buyers Guide.” It gives
details on more than 150 non-linear video
systems and covers on-line and off-line sys-
tems, including turnkey and mixed media
(hybrid) systems, cards and software pack-
ages, disk recorders, servers and RAM stores.

The buyers guide is designed to be a refer-
ence to the numerous random-access sys-
tems on the market, allowing potential pur-
chasers and OEMs to zero in on the most
suitable products for their applications and
budgets. The information includes target
markets, hardware and software specifica-
tions, operational features, future develop-
ment plans, configurations/costs and sup-
pliers’ details for Europe, the United States
and the Far East. The introduction also
includes helpful hints on system assessment.

“The Non-Linear Buyers Guide” costs
$30 (plus postage and packing) and is avail-
able in the United States by contacting Wey-
nand Training International, 6800 Owens-
mouth Ave., Suite 345, Canoga Park, CA
91303; telephone (818) 992-4481 or by fax
at (818) 992-8641. You can also contact the
NAB Services to purchase a copy; phone
(800) 368-5644 or (202) 429-5373; fax
(202) 775-3515.

FEMA recruiting
public affairs officers

The Federal Emergency Management
Agency (FEMA) is looking for qualified
public affairs professionals to join the cadre
of people who provide critical information
to disaster victims during times of presiden-
tially-declared disasters.

As part of the FEMA disaster response and
recovery team, FEMA public affairs officers
serve as key staff members in Joint Informa-
tion Centers near disaster sites and as emer-
gency support staff at headquarters in Wash-
ington, DC. FEMA is looking for profes-
sionals with backgrounds in journalism,
public affairs, public relations, newspapers,
television, radio, corporate public affairs,
advertising, marketing, marketing commu-
nications, emergency information, crisis com-
munications or the Internet and World Wide
Web for emergency information assignments.

The FEMA public affairs officers serve as
civilian FEMA reservists who work on an
intermittent basis. They must be able to
travel to disaster sites, often for extended
periods of time.

For more information, call FEMA Re-
cruiting at (800) 879-6076 or fax your
résumé to (703) 542-2484. Information also
is available on the global Internet at:
URL:http://www.fema.gov/fema/dae.html.
Send electronic mail to eipa@fema.gov.
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By Dawn Highlower, senior associate edilor

NAB 96 settin& record
for sales and size

Just six months out from the NAB 96
International Convention, sales of exhibit
space have exceeded the 550,000 square
feet of last year’s show. NAB '96 will take
place in Las Vegas at the Las Vegas Conven-
tion Center and, for the first time, at the
Sands Expo and Convention Center (SECC).
Exhibits are open April 15-18.

The addition of the SECC facilities has
allowed the event to expand to meet the
growing demands from NAB ’96 and
Multimedia World exhibitors. The SECC
will house more than 300 companies, in-
cluding all of the NAB Multimedia World
Conference and Exhibition, as well as NAB
exhibitors. All registration will be located in
Hall A of the SECC.

NAB ’96 will draw more than 80,000
media managers and industry members,
1,000 exhibitors and feature more than 300
sessions at 12 stand-alone conferences.

For the most up-to-date information about
NAB 96, use the fax-on-demand service at
(301) 216-1847. Information also is avail-
able on the NAB Internet location http:/
www.nab.org.

EAS system passes
second round of tests

The Emergency Alert System (EAS), man-
dated by the FCC to replace the antiquated
Emergency Broadcast System (EBS), has
successfully completed a second round of
tests held in California. The tests prove that
EAS works not only with television and
radio, but also with cable video systems.

EAS is a digital technology that will alert
the public of natural and man-made disas-
ters; the technology allows broadcasters and
cablecasters to either issue or pass through
alerts, according to the geographic area of the
reported disaster. The new technology also
reduces the by-now-familiar 24-second EBS
test tones heard on television and radio to
only eight seconds, virtually eliminating the
tendency of audiences to tune out the tests.

The UCCE sponsors continuing

education courses

The University Consortium for Continu-
ing Education (UCCE) is sponsoring three
short courses. The first course, titled “MPEG-
2 & Alternative Video Compression Stan-
dards & Techniques,” is scheduled for Nov.
6-8, in Palo Alto, CA. The second short
course, “Error Correcting Codes for Com-
munications Systems,” is scheduled for Dec.
11-14 in Washington, DC. The third short
course, “Error Correcting Codes with Ap-
plications to Digital Storage Systems,” is
scheduled for March 25-28, 1996 in Palo

Alto, CA.

For additional information and brochures
on these courses contact Joleen Packman by
telephone (818) 995-6335; fax (818) 995-
2932 or E-mail: ucce@aol.com.

InterBee ‘95 offers
special events

This year is the 70th anniversary of Japa-
nese broadcasting and the centennial of the
motion picture. Therefore, InterBee *935 plans
to look back at the history of broadcasting
through production and technology.

InterBee will be held in Tokyo from Nov.
15-17. On Nov. 15, the symposium, “Chang-
es in Image Expression and Production Tech-
niques from the Standpoint of Camera Op-
erators” will spotlight the work of camera
operators and explore how their techniques
and know-how have changed.

On Nov. 16, the symposium is titled “Dig-
ital Voice Transmission,” and on Nov. 17,
the symposium “Spotlighting the Impor-
tance of Live On-Site Production Sound” is
another in the annual series of audio semi-
nars. This symposium will consider the use
of on-location mics to enhance reality and
the problems and experience users have had
with production mixers.

America gets second chance
on TV violence

FCC chairman Reed Hundt said that Amer-
ica has a second, and maybe last chance, to
promote children’s educational television as
the industry moves from analog to digital.

The FCC has an opportunity to make
broadcasters live up to the public-interest
requirement as it reviews the industry’s move
to new spectrum for digital systems.

Hundt said that unless broadcasters are
legally required to do good, the market-
place won’t allow it to happen. According
to Hund, as long as the FCC does not ask
all broadcasters to deliver concrete, specific,
public-interest services, in the heat of com-
petition no single broadcaster can afford to
do anything less commercial than the next
broadcaster.

The FCC’s meeting at the end of August
marked the beginning of the end of the
analog chapter of TV’s history and the be-
ginning of the beginning of the digital chap-
ter. Hundt said the commission will begin
rulemaking on possibly granting broad-
casters’ licenses for digital signals.

According to Hundt, broadcasters have a
second chance to use television to inform,
educate and entertain. He cited three ways
to make it happen: better rules for the Chil-
dren’s TV act; hardware, such as the V-chip
or software; and a Contract for Kids and
Community between broadcasters and their
viewing areas. =




“Show me an editor I can grow with,

one that won’t obsolete

my current equipment—and Pll buy it2’

Pull out your checkbook.

Graphical interface —
supports A/B/C roll
editing. Perform edits
without searching

ars

Brave VE- Virtsat Controt £ditin

through multiple levels _EIO: Edi_Contro_Eyem_Ifnecodes_Tools _Qptions _Window _Helo

of menus and pop-up
windows.

| — T

umo‘u: rw: Amo |

Generic switcher
control panel enables
the control of many
types of switchers.
Serial control and GPI

g (o] 11e]s]
triggering are sup- '“““"““-n‘"

Commanding macro
editor for keystroke
programming.
Program E/MEM
download and recall,
snapshots, and more.

Editing tools are
available as pop-up
windows. Shown:
SMPTE time code

xE:'
b  suogoonoo) |

Generic audio control -
panel enables the
control of many audio
mixers. MIDI, serial,
and analog protocols
are supported.

Product-specific control panels for post- —
production equipment are available. Shown:

Pinnacle Alladin Media Printer. Panels for BTS'

Diamond-digital serial component production
switchers are also available.

You told us what you wanted in an editor.
Now you've got it: Our new Bravo VE Virtual
Control Editing System.

Here's some of the highlights:

m A cost-effective, powerful, simple-to-use
A/B/C roll desktop editor ® Intuitive graphic
interface m On-screen emulatiens of VTRs,
routing and production switchers, MIDI
devices, audio mixers and other devices m
Auto match frame edits m Video / audio split
edits ® List management ® Upgradable.

There's more: Today's Bravd VE is the

first “installment” in the BTS open editing
environment. Imagine a single system
switching instantly between linear and
non-linear editing methods. Perform an
on-line linear edit while simultaneously
building a EDL ir non-linear mode.

Other professional features and upgrades?
You bet.

Don’t wait. Get started on the future today.
Call (800) 962-4BTS for more information, or
contact your local BTS representative.
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calculator.

available!

=== e s inein
Call toll-free

(800) 962-4BTS

Outside the U.S.

.and Canada,
call (805) 584-4700

APHILIPS COMPANY




Il EDITORIAL I

6

Amsterdam: City of 100 canals and (at least) one thief

Traveling is such a pleasure, so relaxing. I was looking forward to going to the IBC Convention. Fall
in Amsterdam. Cool weather. Bright sun. Lots of friends and acquaintances meeting at the (most
excellent) convention center. Thousands of “browns” and other restaurants with exciting food from
around the world. All these awaiting attractions were there for the taking.

Unfortunately, it was the taking that got me.

After spending almost seven days talking with a hundred or so exhibitors, friends and business
acquaintances, I had built a sizable stack of business cards. Naturally, these cards contained my
scribblings about things to do, people to call and items discussed. As you know, exchanging business
cards is often the beginning of a friendship, and at least a note or a task to be completed or an opportunity
to be taken advantage of. After a show like IBC, these cards
represent a database of “to do” things.

During the course of the show, I attended about 12 press
conferences and private meetings - all of which were carefully
documented in my notebook. The information was going to be
good fodder for future articles and follow-up calls.

On Tuesday morning, after a busy week at the show, | was
standing in front of the hotel waiting for a taxi to take me to the
airport for my trip back home. I noticed a “student-looking”
person walking toward me. About three feet away, he turned and
walked (I thought) into the hotel.

Unfortunately, this “student” was really a thief. Instead of going
into the hotel, he walked up the short ramp toward the door, back
down the steps behind me and swiftly and silently took my
briefcase. No more than five seconds passed from the time 1 first
saw him until | turned and noticed my briefcase was gone. Later,
[ was able to see the entire event on the hotel’s security recording
system. Five seconds; that’s all it took. In that short time, I lost my
entire “life.”

In addition to the credit cards and cash, I didn’t realize how
important the other information in my briefcase was. Along with
the $250 and credit cards, the thief got a 9-month collection of
personal and business records, my telephone book, checkbook, driver’s license and passport. All my
E-mail, airline frequent flyer numbers, savings and checking account numbers, computer passwords,
people’s birth dates — everything I always expected to be available was now gone! 1 didn’t even have
the phone number to access my voice mail! [ dial the number by remembering a text phrase — not the
actual number, and the phones in Amsterdam don’t have letters on the keys!

I can’t tell you that this story has a happy ending, because it doesn’t. I spent the entire day looking in
trash cans and alleys for my briefcase, hoping against hope that the thief had taken the credit cards and
cash and dumped the rest. Although I did find a briefcase in a trash can, it wasn’t mine.

Therefore, to my many friends from the convention who gave me their business cards or if we
exchanged promises to do something — help! Please drop me a line or call and let’s discuss whatever it
is we were supposed to do. My memory operates on a FIFO (First-In-First-Out) basis, and whatever
happened in September is already gone.

In April, if you see some guy walking around the NAB Convention with a briefcase handcuffed to his
wrist, it’s not one of the president’s men with the secret war codes; it’s just me making sure that the next
guy who tries to steal my briefcase is going to have to work a lot harder,

R E G A~y

Brad Dick, editor
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The recognized leader in audio testing announces
software for the world’s most popular graphical user interface.

Audio Precision is proud to announce Windows- & High level display and control of AES/EBU status

based APWIN audio testing software for the bits
System One and System Two audio analyzers O Multiple instrument control panels per screen
0 APWIN may be purchased as an upgrade for use page _ A
with all existing Systerm One hardware 0 5 gcreen pages of settings and graphs store with
0 APWIN is standard with System Two hardware : each test , ~
APWIN for Microsoft wWindows 3.1™ or windows for Up to 6 parameters per color graph
Workgroups 3 11, now Dual graphics cursors with delta readouts
0 APWIN for Microsoft WINGS available at WINGS © View multiple readouts and bargraphs simul
release time taneously with control panels

1 Standardized Windows interface for ease of use
Copy and paste to Windows word processors and
spreadsheets

ALId' ' 5] p.0.Box 2209
IO pe Beaverton, OR 97075-3070
prec|Slon (503) 627-0832. 800-231-7350
FAX (503) 641-8906

The recognized standard in Audio Testing

INTERNATIONAL DISTRIBUTORS: Australia: IRT Electronics Pty. Ltd.. Tel: 2 439 3744 Austria: ELSINCO GmbH, Tel: (1) 81504 00 Belgium: Trans European Music NV, Tei: 2 466 5010 Brazil: INTERWAVE LTDA . Tei: (21) 325
9221 Bulgaria: ELSINCO, h.e. Strelbishte, Tel: (2) 58 61 31 Canada: GERRAUDIO Distnbution, Tel: (416) 696-2779 China, Hong Kong: A C E (Int'h Co. Ltd , Tel: 2424-0387 Croatia: AVC Audio Video Consulting, Tei: (41) 624
622 Czech Republic: ELSINCO Praha spol $.r.0., Tel: (2) 49 66 89 Denmark: npn Elektronik aps, Tel: 86 57 15 11 Finland: Genelec OY, Tel: 77 13311 France: ETS Mesureur, Tel: (1) 4683 6641 Germany: RTW GmbH, Tel: 221
70913 0 Greece: KEM Electronics Lid., Tel: 01-6478514/5 Hungary: ELSINCO KFT, Tel: (1) 269 18 50 India: HINDITRON Service's PVT, Tel: 22 836-4560 israel: Dan-El Technologies, LTd., Tei: 56478770 Italy: Link Engineering
s.l., Tel: 0521/648723 Japan: TOYO Corporation, Tel: 3 (5688) 6800 Korea: B&P International Co.. Ltd , Tel: 2 546-1457; B&P (Kumi Office). Tei: 0546 53-7347/8 Malaysia: Test Measuremenl & Engineering Sdn. Bhd.. Tel: 3 734
1017 Netherlands: Heynen b.v.. Tel: 0B851-96300 New Zealand: Audio & Video Wholesalers, Tel: 7 847-3414 Norway: LydconsLit. Tel: (47) 66:988333 Poland: ELSINCO Polska sp z 0. 0., Tel (22) 39 69 79 Portugal: Acutron
Electroacustica LDA, Tel: 19414087 / 9420862 Singapore: TME Systems Pte Ltd.. Tel: 747-7234 Stovakia: ELSINCO Bratislava spol. s.r.0.. Tel: (7) 784 165 South Africa: SOUNDFUSION Broadcast, Tel: 11 477-1315 Spain: Teico
Electronics, S A., Tel: 1 531-7101 Sweden: TTS Tal & Ton Studiotsknik AB, Tel: 31-803 620 Switzerland: Dr. WA Gunther AG. Tei. 1 910 41 41 Taiwan R.O.C.: Cha Wel Eiectric Trading Co., Tel: 2-5612211 Thailand: Massworld
Cumpany Ltd.. Tel: 662-294-4930 United Kingdom: Thurlby Thandar Instruments. Ltd , Tet: (1480) 412451 y W | M s _orporation
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Il FCC UPDATE

By Harry C. Martin and Andrew 5. Kersting

During Congressional deliberations on
the Communications Act of 1995, several
legislators and public-interest groups urged
Congress to rethink its plan to “give-away”
a second channel to broadcasters for ATV,
Senate Commerce Committee staff mem-
bers have indicated broadcasters may face
either an accelerated transition to digital
television or up-front auctions for the
second channel they now expect to re-
ceive free of charge. One concern under-
lying the committee’s reconsideration of
this matter is its need to raise $14 billion
in auction revenue over the next seven
years. Even with the additional revenue
expected to be derived from upcoming
auctions and possibly broadened FCC auc-
tion authority, the commission anticipates
being $3.7 billion short of the $14 billion
mark.

Broadcast industry sources believe that
beyond the budget pressures faced by Con-
gress, the impetus for up-front auctions
stems from pressure from rivals of broad-
cast television such as the cable, cellular and
computer industries. The NAB states that
any budget shortfall can be covered by
transferring additional government spec-
trum to the private sector. Public-interest
groups argue that the public is not receiving
anything for the spectrum “give-away,” and
there should be at least some broadened
public-interest obligations attached to the
second channel.

In any event, regardless of whether broad-
casters are forced to pay up-front or are
given a shorter period in which to make the
transition to ATV, it is clear that the cost of
moving to digital television will be high for
broadcasters. Much of the story will be
played out on Capitol Hill.

Hundt announces FCC staff cuts
FCC chairman Reed Hundt has announced
his intention to reduce the FCC’s current
level of employees by 10%, from 2,271 to
2,050. According to Hundt, the reductions
are the result of the lack of Congressional
funding. Hundt anticipates the 1996 fiscal
allocation to be $186 million, $40 million

8 Broadcast Engineering October 1995

less than requested by the commission.

Despite this shortage of funds, Hundt is
optimistic the commission can effectively
integrate the changes into the future of the
FCC.

The FCC plans to accomplish many of
these employment reductions by changing
its monitoring and enforcement systems.
Specifically, Hundt plans to replace all nine
of the FCC’s frequency monitoring stations
with fully automated monitoring networks
that are to be installed next summer. The
commission also expects to eliminate nine
of its 25 field offices, keeping two technical
staffs at each location as resident agents.

To compensate for the loss of several
FCC field offices, the com-
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mission will create a
new centralized Call Center. The center’s
function will be to provide the public with
access to information or assistance present-
ly provided by the field offices. Hundt be-
lieves this new center can assist the public
more efficiently and with more convenience
than the existing field offices. Hundt hopes
to make all necessary changes without com-
promising the FCC’s important enforcement
functions.

Recap of new EBS
weekly test scripting

The commission’s transition period from
the Emergency Broadcast System (EBS) to
the new Emergency Alert System (EAS) be-
gan July 1. All EBS 2-tone decoders should
now be modified to activate after receiving
a 2-tone signal of only four to five seconds,
and may now transmit a 2-tone signal as
short as eight seconds. (In areas with old or
unmodified decoders, the longer signal
should continue to be used.)

The commission plans to release a new
EAS operating handbook within the next
few months. In the meantime, it has released
a new weekly test script. Effective immedi-

Congress wants to sell spectrum

ately, broadcasters should follow this pro-
cedure in performing their weekly test:

1. Discontinue normal programming.

2. Broadcast this announcement: “The fol-
lowing is a test of the Emergency Broad-
cast System.”

. Transmit the attention signal. Broadcast
the attention signal for eight seconds as
specified in the new EAS rules.

. Broadcast this announcement: “This sta-
tion is testing its Emergency Broadcast
System equipment. The EBS will soon be
replaced with the Emergency Alert Sys-

tem. The EAS will provide timely
\\ emergency warnings. This station

ChM % serves the (insert EBS/EAS local

d area name) area. This concludes
this Emergency Broadcast System
test.”

5. Resume regular programming.

If a station chooses to perform a
longer test, the transmission time of
the attention signal may be length-
ened, or the script in step 4 may be
changed to the following:

“This station is testing its Emergen-
cy Broadcast System equipment. The
EBS will soon be replaced with the
Emergency Alert System. The EAS
will provide timely emergency warnings. If
this had been an actual emergency, such as
(insert the types of emergencies likely to
occur in the station’s coverage area), the
attention signal you just heard would have
been followed by an official warning or
alert information. This station serves the
(insert EBS/EAS local area name) area. This
concludes this Emergency Broadcast Sys-
tem test.”

Then follow steps 6 and 7 as currently
listed in the EBS Checklist, page 7. For
questions about the EAS, contact the EAS
staff at the FCC Compliance and Informa-
tion Bureau (CIB) at (202)428-1220. ®

Harry C. Martin and Andrew S. Kersting are attorneys with Fletcher,
Heald & Hildreth, P.L.C., Rosslyn, VA.
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20-200W NEW GENERATION TV TRANSMITTER/TRANSPOSERS

OF HIGH PERFORMANCE.

Meet the new generation transmitter/transposers from Thomcast: an innovative family
whose interior features and exterior design place it, and your operations, in an all new
performance category. Sure, it looks great on the outside, but the real beauty is what youll
find inside: - modular construction - dual drive or passive reserve architecture - internal and
external redundancy, including amplifiers, power sources and synthesizers - electromagnetic
compatibility... Integrated autodiagnostics and hot-swappable modules alsc keep your
operations running smoothly and cost-effectively. With a full range of options—and
common modules across the entire family—these new-generation transmitter/transposers
will meet your current needs, and provide low-cost, hassle-free evolution as your
requirements change. A hand-held diagnostic device remotely measures broadcast
parameters for effective preventative maintenance. Industry-leading advantages also include
an exceptionally small footprint and low power consumption. The new face of high-

PEMA 2B

performance from Thomeast: your broadcast business has never looked so good!

THOMCAST AG / Bahnbotstrasse CH-5300 Turgi - SWITZERIAND / Tel : 41 {56) 7944 44 - 'ax : 41 (56) 28 1125

THOMCAST GmblI / Ohmwey 11-15 D-68197 Mannheim - GERMANY / Tel - 19 (0621) 8101 270 - Fax : 49 (0621) 8101 290 1. rue de I'Hawtil, 78702 Conflans Sainte Honorine Cudex - FRANCE
COMARK / PO Dox 506 - Rte 309 & Advance Lane - Colmar PA 18915 - USA / Tel: 1 (215) 8220777 - Fax : 1 (215) 822 9129 Tel : 33 (1) 34 90 31 00 - Fax : 33 (1) 34 3030 00 - Telex : 696 838 F
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The EAS coding system

By Paul Montoya

The web architecture of the EAS system
and coding of the messages sent through the
system are the two elements that make the
EAS system powerful. Let’s look at the pow-
er behind the code.

The most exciting thing about the coding is
that messages can be directed to specific areas
of the country, state or even county.

The National Weather Service developed much
of this code for NOAA Weather Radio. This
code was originally called Weather Radio Spe-
cific Area Message Encoding (WRSAME) and
has been shortened to SAME. Developed in the
1980s, this coding has been in place at many
NOAA Weather Radio facilities for years and
all facilities are transitioning to this system.

Know the code
The protocol setup consists of a header
supplied three times (to ensure decoder latch-
ing when scanning multiple inputs}, eight
seconds of attention code (EBS 2-tone), the
voice message or datastream and an end-of-

message (EOM) code.

The header information pinpoints the area
that needs to be alerted (as little as one-ninth
of a county); lets you know who’s originating
the alert; sets the type and alert level of the
message; tells how long the alert is in effect;
and lets you know who is relaying the alert.

The header has eight segments. Each segment
is separated by the ASCII character + or -,

The first segment is called the preamble or
sync code. It consists of 16 bytes of AB
hexadecimal. This is used to wake up the
system, synchronize the asynchronous de-
coder clocking cycles and set any gain con-
trol circuits. This sync code is sent at the
beginning of each header and at the begin-
ning of the EOM.

The second segment is an identifier incor-
porating the ASCII characters ZCZC to
show that the ASCII code has started.

The originator segment of the header lets
all units know who originated the alert. At
this time, there are five 3-character codes
available for originator use.

The event code is a 3-character code stat-
ing the emergency and its urgency. Presently,
there are 32 alerting codes.

The coding system will allow for precise
coding to enable the sender to pinpoint the
message to specific areas. This code is set up
as six characters. The first character is a digit
0 through 9 subdividing the county it is
addressing into nine sectors. The digit 0 will
send the message to the entire county. The
next five characters tell which county and
state to address by using Federal Informa-

tion Processing System (FIPS) codes. The
first three characters of this S-character se-
ries identify the county and the last two
identify the state. A 000 sent indicates all
counties within the state.

The next segment indicates the time period,
which is based on 15-minute segments with-
in the first hour, then 30-minute segments.

The next seven characters indicate the day
of the year based on the Julian calendar
(three characters), the hour of the day based
on the 24-hour clock (two characters) and
the minutes into the hour (two characters).
The time of day will be in Universal Coordi-
nated Time. This time stamp attaches to the
original message and remains unchanged.

Unlike the originator ID, the transmitter
identification changes as the message is re-
layed throughout the system. It contains
eight characters identifying the transmitting
station by FCC call sign.

After the header is repeated three times, a
voice message can be delivered or an ASCII
datastream can be relayed to computers,
printers or CGs. The EOM is then sent, which
consists of the preamble code and a series of
ASCII character Ns. L]

Header example:
ZCZC-WXR-FFA-231908+0045-0100852-
KOALLLLL would indicate that the National
Weather Service has issued a flash flood watch for
North Central Laramie County in Colorado for the
next 45 minutes and was issued on jan. 10 at8:52
UTC and was relayed by KOA radio.

Paul Montoya is president of Broadcast Services of Colorado, a
contract engineering firm, in Lakewood, CO.
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The new Sachtler Vario Pedestals offer unique

features for studio and OB operation:

-I Continuous column stroke, for shooting
from sitting to standing person's hight —

Vario Ped 2 - 75.

2 Rock steady and 50 kg/110 Ib lightweight,
to carry equipment up to 90 kg/200 Ib -
Vario Ped 1-90.

Carriage and co-
Space age CCD_ 3 lumn can be dis-
Camel'aS dOn It flt On assembled in seconds -
||’O[[] a_ge pedeSta]S compact modules for

ease of transportation.

4 Quickfix, allows instant change of fluid

heads for flexibility — included.

5 Track width, narrow and wide, symmetric

and asymmetric — set
in no time

and you

well can
expect precise. easy steering and crabbing,
smooth and jerkfree column movement thanks to
the patented Sachtler pneumatic
system. Test for yourself the opti-
mum camera support for all com-

pact Studio/OB cameras, now!

55 North Main Street
Freeport, N.Y. 11520
Phone (516) 867-4900
Telex 140 107 sac frpt
Fax (516} 623-6844

California office: saChtIer@

3316 West Victory Bivd. corporation of -
Burbank, CA 81505 poration of america

Phone (818) 845-4446
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Il MANAGEMENT

The role of the broadcast manager (chief
engineer) or supervisor has changed dra-
matically since the early days of televi-
sion. Like Darwin’s theory, evolution is not
only inevitable, it’s necessary for change. In
the case of broadcasting, many of the auto-
cratic, bureaucratic or dictatorial managers
have been replaced with college-educated
managers that balance team building and
management by objectives with short- and
long-range goals.

Today’s management techniques aren’t any
better than previous years, they have just
adapted to the changing work environ-
ment. However, the objective of the manag-
er remains the same: They still want to gain
the respect of their subordinates and higher
levels of management, while being produc-
tive, meeting goals and moving upward.
And one of the toughest jobs managers have
had to deal with over the years is managing
and motivating employees.

Provide an
environment of
encouragement for
creativity.

Following are some areas of concern be-
tween managers and employees and how to
resolve some of these conflicts so everyone
comes out a winner.

Managing difficult employees

One of the most common employee prob-
lems is personality conflicts. Although many
conflicts are work-related, the most trouble-
some are those that are based on personality
clashes. No matter how clever you are,
you’re not going to change your employee’s
personality, so instead, focus on work-relat-
ed productivity.

If you have an employee that you're in
conflict with, try to be an impartial mediator
in a private setting at work and begin to work
toward a truce. Make sure that your employ-
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Winning employees

ee understands that you both are account-
able for results. If this attempt fails, the
alternatives are to reprimand the employee,
send the employee to the personnel depart-
ment, transfer the employee to another de-
partment or terminate the employee.

Cliques are another area of concern. Many
times, they have a herd instinct, and they
often have a leader. The worst thing that can
happen is if the leader has a problem with
you...especially if you're his or her boss.
Never directly intervene in trying to break
up a clique, because the outcome may be a
stronger unification of the clique. Instead,
try methods like throwing the leader off
balance by recognizing the clique’s assis-
tance — whether valuable or not — because
this will take the edge off any antagonism.

Another method is to create positive dis-
sension for the leader amongst the members
or make it difficult for the clique to socialize
during working hours. This may go so far as
to avoid having clique members work to-
gether on projects.

The bottom line is that once a clique is no
longer considered hazardous to you or the
department, it can be useful. For instance,
ideas can be presented to the clique’s leader
as a sounding board. On joint projects,
where teamwork is essential, the clique can
be motivated more easily toward a common
set of goals.

Proactive behavior

Another interesting area that a manager
faces is how to instill beneficial proactive
behavior in the employees. Even seemingly
dull jobs require employees to use some
creative ability or initiative. If you, as a
manager, don’t show passion, caring, emo-
tion and commitment balanced with a bit of
wisdom, intuition, intelligence and patience
toward your work, how can you make your
staff feel any better about their jobs?

Provide an environment of encourage-
ment for creativity. Always listen to ideas
from employees and recognize and reward
creative initiative. Develop job descriptions
that include creative expectations and re-
mind them of the creative requirements of
their jobs. Also take into account the work-
style of your employees. Some will only do
what’s necessary to get the job done, and
others will go beyond the call of duty.

Mixing warriors and foot soldiers
In any company, there’s a mix of “war-
riors” and “foot soldiers.” Foot soldiers
prefer to work in a linear order by accom-
plishing one task and then moving on to the
next job, and they become the foundation

By Curtis Chan

from which your department is built. In
many cases, they have a comfort zone from
which it is hard to pry them away. For these
individuals, you need to create an environ-
ment where they will excel in their assigned
tasks and understand that they will look to
you for direction and guidance.

Instill in yourself and
your staff some of the
qualities that make
winners.

On the other hand, “warrior” workers are
proactive. They seek and use existing re-
sources to create a more productive envi-
ronment. Left unchecked, warriors can go
off into multiple directions with as many
probable outcomes. Give them direction,
set guidelines and feedback loops and get
out of their way and let them do what they
do best, which is to be creative.

Creating job growth

To create an environment for job growth
within your department or company, make
sure that your employees and your superi-
ors understand that you are also looking for
growth. This means picking and “mentor-
Ing” your successor.

Instead of managing with an iron hand,
give your employees some latitude to make
changes. Also, think in terms of being more
of a leader than a manager of people, and
both your subordinates and your superiors
will notice the difference. That is, move
beyond your process skills to think ab-
stractly and in more global terms and hone
your people skills. Find ways to balance
your employees’ personal goals with your
department’s predefined corporate goals.

Above all else, instill in yourself and your
people some of the qualities that make win-
ners: creativity, initiative, patience, compas-
sion, empathy, perseverance, discipline, a
strong sense of focus and commitment. You
will all be better for it. [ ]

Curtis Chan is president of Chan & Associates, a marketing consult-
ing service for audio, broadcast and post-production, Fullerton, CA.

Internet:
ba@interiec com
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As broadcasters continue their conversion
to all-digital facilities, many decisions need
to be made about converting existing analog
devices to digital for these new systems. These
decisions are not trivial and will either be
dictated by the existing complement of equip-
ment in the studio, or will have to be made
before system design can begin. Once made,
these decisions will affect the rest of the
system for many years to come.

Traditionally, graphics systems tend to be
“digital friendly,” often providing analog
and digital outputs as standard equipment.
Digital VTRs, almost by definition, usually
provide digital and analog outputs, includ-
ing digital audio outputs. TV cameras, even
the ones with “digital” CCDs as imaging
devices, are much more likely to offer only
analog outputs. True digital cameras (where
the video is kept in the digital domain after it
is scanned and sampled) are few and far
between. The majority of cameras need to
have their analog output signals converted to
digital if they are going to be integrated into
a digital facility. The method of conversion
that you use is determined by the non-trivial
core decisions mentioned earlier and described
below.

Choosing component
or composite
One of the biggest choices to be made is
whether to implement a composite digital
facility or a component digital facility. A
composite digital facility is one where the
entire encoded NTSC signal is sampled and

Il TRANSITION TO DIGITAL

Interfacing cameras to digital systems

quantized. A component digital facility is
one where the color components are individ-
ually sampled and quantized.

This choice can be influenced by the type of
digital equipment you have in your station. If
you have invested in component graphics
systems, component digital VTRs (D-1 or D-
S) or any of the new compressed component
digital VTRs, a complete component digital
system might make sense. If you have a large
installed base of composite digital VTRs (D-
2 or D-3), you may decide to convert all of
your analog sources to composite digital and
make composite digital your house format.
A third, hybrid type of system can also be

The majority of
cameras need to have
their analog output
signals converted to
digital if they are going
to be integrated into a
digital facility.

constructed, where composite and compo-
nent signals exist in separate “islands.” A
hybrid system is less desirable because it
requires that component signals be encoded
to convert them to composite signals. Con-
versely, composite signals must be decoded
into their color components to be processed
as component signals. These conversions also
require resampling in addition to the encod-
ing or decoding. Even in the “digital age,”
these conversions are not lossless, and multi-
ple conversions should be avoided whenever
possible.

Regardless of the type of system you choose,
the coaxial serial transmission interface,

Figure. 1. Typical signal flow used when interfacing analog camera outputs into a composite digital facility.

SMPTE 259M, is identical. The only differ-
ence is the data rate at which the interface
operates. The composite interface operates at
143Mb/s, the component interface operates
at 270Mb/s. (For the purpose of this discus-
sion, we will only talk about the coaxial
serial transmission format because it is more
popular and easier to implement than the
parallel format.)

If you choose to build (or already have) a
composite digital system, the conversion from
analog to digital is relatively straightforward.
In this case, an NTSC output of the camera
is fed to an analog-to-digital (A-D) converter.
This converter could be a rack-mounted ex-
ternal box or it could be an optional board
located inside the camera control unit. The
entire NTSC waveform, including sync, burst
and setup, is sampled at four times the NTSC
subcarrier frequency (4fsc) or approximately
14.3MHz. In a facility that already has a
large installed base of composite digital equip-
ment (VTRs, video switchers, etc.) or that
deals exclusively with NTSC signals requir-
ing little post-production effects (chroma-
key or “DVE” effects), this might be the
preferred choice. One drawback of such a
solution is that the video has already been
encoded into the NTSC format, and suffers
from the same artifacts as an analog NTSC
signal. These artifacts include reduced color
bandwidth, chroma-luminance interaction,
and the retention of the 4-field color-frame
sequence.

If you choose to build a component digital
facility, your conversions are more complex
to implement, but may provide greater flex-
ibility in the future. In component digital
conversion, the individual color components
(either the green, blue and red primary color
signals or alternately, the Y, B-Y, R-Y color-
difference components) are connected indi-
vidually to the converter, bypassing the en-
coder. Sync pulses are not digitized, but are
included in the datastream as start-of-active
video (SAV) and end-of-active video (EAV)
signals. A color subcarrier reference is not

needed because the signals have
never been encoded onto the
color subcarrier.

The GBR signals are then “ma-

R trixed” (or mixed) to create a

3 s AN s m% ; luminance signal, Y, and two

CAMEH&+ NTSC OUTRUT e e | color-difference signals, Cb and

CONTROL F—IN : | Cr, (which are almost the same
SERIAL| SMPTE SWITCHER >

UNIT S LU TR QIGITAL BUTPUT as the B-Y and R-Y signals.) The

luminance signal is sampled at

13.5MHz while the two color-

GENERATOR TS difference signals are sampled at

6.75MHz (half of the luminance
sample rate). The terminology
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Figure. 2. Signal flow used when interfacing analog camera component outputs to a component digital facility.
Note: If sync has not been added to the green (or “Y”) channel at the CCU, sync must be fed to the converter.

4:2:2 is often used to describe how thesc
components are sampled. This terminology
dates from the time when multiples of the
color subcarrier signal were being considered
for the sampling rates for component dighal
systems. (During the standard-setting pro-
cess, it was later decided to use 13.5MHz as
the sampling rate because of a common
relationship to the 525-line and 625-line TV
systems. )

The benefits of component video systemns
(analog and digital) include wider chroma
bandwidth, freedom from cross-color arti-
facts, and cleaner “DVE” effects. Unfortu-
nately, when you choose the component

INPUTS

nals, as well as misunderstand-
ings about 735% color bars,
100% color bars and SMPTE
color bars. Proper setting of vid-
eo levels is crucial at the A-D
converter because the video lev-
els cannot be changed with a
digital distribution amplifier
downstream. (This is actually one
of the chief benefits of digital
systems.) Video levels are con-
verted to numeric codes and are
not changed as they are distrib-
uted through the system. Get-

digital format, you are forced to become an
immediate “expert” in all of the different
component standards (SMPTE, Beta, MII,
etc.) Typically, GBR signals from cameras do
not include setup because it is added in the
encoder. On the other hand, the “compo-
nent” outputs from a camera may have
setup on their outputs. Some component
standards include setup, others do not. Strict-
ly speaking, ITU-R 601 (formerly CCIR
601) signals do not include setup. Most
component systems have different voltages
that specify peak white video levels.

There is also the ambiguity of different
voltage levels for the color-difference sig-

ting the luminance, color differ-
ence and blanking levels correct at the con-
verter will go a long way to ensure matched
video signals ar the output of the digital
system. (For more information on compo-
nent analog video, see the Troubleshooting
columns in BE November and December,
1994.) A thorough knowledge of compo-
nent systems will help you integrate the
many different analog standards into a con-
sistent digital signal system.

Timing and resolution issues
In the NTSC world, we have become skilled
at timing systems to accuracies approaching
one nanosecond. This is because in NTSC
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“YES! THE WAY AHEAD "1:0 DIGITAL CAN BE
PRETTY TRICKY " CAUTIONED SNELL.
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any timing error will show up as a phase
error, resulting in an objectionable color hue
shift in the picture. Because there is no longer
a color subcarrier to worry about, horizontal
timing requirements can be reduced to what
they were in the old black-and-white days.
Even “better,” most digital switchers have
auto-timing circuits that require the signal to
be coincident only to within about half a TV
line of the reference (30us). This should not
be an excuse to get sloppy in the design of
digital systems. Timing diagrams should still
be created to make sure that the signal is not
near the limit of these auto-timing circuits.
Also, delay lines approaching several frames
in length are easier to implement in the digital
domain. This can affect audio-video delay
(lip-sync delay) and must be addressed to
maintain the proper synchronization.
Another interesting subject to ponder is the
limited resolution of the digital system. Even
though the NTSC specifications call for a
maximum video bandwidth of 4.2MHz,
modern cameras have been able to sneak an
extra megahertz or two into the signal for
improved resolution (even if only for produc-
tion effects performed before recording or
broadcasting). In these days of cameras and
monitors capable of resolutions approaching
900 TV lines (TVL), it can be disheartening to
discover that these resolutions cannot be main-

tained in the digital domain. Because of the
sampling rates chosen for these digital sys-
tems, the theoretical maximum resolution of a
digital TV system is roughly 540 TVL for
component systems, and about 570 TVL for

Proper setting of video
levels 1s crucial at the
\-D converter because

PPVt &

the video levels cannot
be changed using a
digital distribution

amplifier downstream.

composite systems. Typically, because of sam-
pling theory and the required anti-aliasing
filters needed in any real-world sampling sys-
tem, resolution is further reduced to about
470 TVL. Keep in mind that the resolution of
broadcast signals is really only about 330
TVL. This does not mean that high-resolution
cameras are not needed in digital TV systems.
Higher-resolution cameras are needed to avoid
(among other things) effects similar to “jag-
gies” in graphics systems. It might, however,

mean that superhigh-resolution monitors are
not required for the display of digital video
images.

Analog TV cameras are going to be the
source for many of the images we pass through
our new digital systems for many years to
come. As we proceed into the “digital age” of
television, we are learning that as we leave
behind some of our old analog problems,
they are being replaced with different digital
problems. Converting analog camera signals
to digital will not be particularly difficult as
long as the problems, pitfalls and conse-
quences of such conversions are known,
understood and avoided. |

Kenneth Hunold is an audio/video project engineer at the ABC
Engineering Laboratory, New York, NY.

On Nov. 15-17 in Chicago, Broadcast
Engineering presents Advanced
Television ’95: Transition to Digital.
For attendance information,
call: FAX ON DEMAND at
| 1-800-601-3858 o- Susan Link at

[ 913-967-1969.

Internet: be@intertec.com

| CompuServe: 74672,3124
| FAXback:913-967-1905
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Snell & Wilcox.
“Your essential guide to digital.’

Do you really need to dump your existing equipment
to change to digital?

, YA\
“THIS MUST BE THE LEGENDARY
ANALOG’'S GRAVEYARD.."
QUESSED SNELL.

Does changing to digital have to be so daunting?

S oty “THEY CRVIOUSLY WENT DIGITAL
&y L5 TOOABRUPTLY "GASPED WILCOX.

"OY /< Don't get left behind! Come and explore the way ahead with
A Snell & Wilcox.

DO X
“WHEN THE WORLD WENT

DIGITAL THEY GOT LEFT
BEHIND"SNELL EXPLAINED.

Buy “Your essential guide to digital” only at address below.

% | snew s witcox O
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Il PRODUCTION

Sound recording on location poses many
challenges. Unlike the studio, there is no
acoustic treatment, and there are many
sources of unwanted noise. Before you ven-
ture out of the studio into the great un-
known, ask some questions and make plans.

Many questions need to be answered dur-
ing the preproduction phase. Visit the loca-
tion to check the ambient noise level and
power availability. Running on battery pow-
er can be advantageous, preventing noise
from ground loops. If using AC, check for
proper wiring, and consider using a line
conditioner or surge protector. If recording
in an office building or factory, make sure
that you have a contact person/employee
that can help you with access to areas need-
ed for production. Draw a block diagram of
your proposed mix setup. Seeing it on paper
will help you avoid forgetting cable, distri-
bution amps or other components. Try to
build in some redundancy and extra capac-
ity, in case of equipment failure or changes
during production.

Sound treatment

If you want to minimize reflected sound,
use sound blankets on the walls and carpet-
ed rubber mats on the floor to minimize foot
noise, cut reflected sound and cover tables.
Check to see if noise sources, such as heating
and air conditioning, refrigerators, and oth-
er equipment, can be turned off during
production. Sound blankets can be taped to
walls or clipped in place, or even attached to
hung ceilings. The white side of sound blan-
kets can be used as a soft bounce to help
your lighting co-workers. Foot foam, a thin
adhesive-backed rubber-like material can
solve many sound problems. If your talent is
walking on a hard floor, foot foam can be
used to soften footsteps, and the floor can
still be in the shot. It can also be used on the
bottom of a mic deskstand, coffee mugs or
other props to eliminate distracting noises.
Foot foam is available by the square foot
from audio supply houses.

Fluorescent lights can be a sound prob-
lem; both the bulbs and the ballast produce
noise. They should be turned off when pos-
sible. If the fluorescent lights must be left on,
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Recording field audio

noise from ballast vibration can be reduced
by placing rubber washers over the screws
that hold the ballast in place.

Microphones

Select microphones appropriate for the
situation. Whether you use lavalieres or
desk mics, use the least number necessary to
minimize comb filtering. Also, use the same
brand and model of mics for consistent
sound. Following the 3-to-1 rule for multi-
ple mic placement will also reduce comb
filtering: Keep mics at least three times as far
away from each other as they are from the
sound source.

Placing the microphone too close to the
talent can create excessive breath noise. Back-
plate or true condenser cardioid microphones
are preferable to dynamic mics, which tend to
have reduced high-frequency response.

Use shock-mounts and windscreens when-
ever possible. If inexperienced talent will be
handling the microphone, avoid using a
mic with an on-off switch. Have extra belt
clips and tie bar clips to replace the inevita-
ble lost or broken ones. If renting equip-
ment, check all equipment, mics and cables
as soon as they arrive.

Considering making custom cables? Quad
cable, a special 4-conductor design avail-
able from several manufacturers, can great-
ly reduce hum and noise.

If using wireless mics, check for RF inter-
ference at the location. An easy way to do so
is with a hand-held scanner set to the wire-
less mic frequencies. Putting the beltpack on
the front of the talent can improve recep-
tion. Place the receivers closer to the talent
rather than on the sound cart to minimize
dropouts and multipath reflections. In wet
or snowy conditions, placing the beltpack
on the ankle and the receiver antenna on the
ground can minimize poor reception due to
absorption.

Lithium batteries can provide extended
operating time for the wireless equipment.
Ace bandages and safety pins can be used to
mount the beltpack around the talent’s waist.

In the mix

Important features for field production
mixers are portability (compact size, bat-
tery operation), 14V and 48V phantom
power and linking capability. Distribution
amps are preferable to splitters when pro-
viding multiple feeds. An additional porta-
ble mixer could be used to feed the video
recorders.

If you have a situation where one voice is
dominating another, try using a polarity
reverse cable on the dominant voice to par-
tially cancel it.

By Jeff Dietz

If your production includes an unscripted
discussion with several microphones, you
may want to consider using an automatic
mixer. For large group discussions, several
mixers can be linked to provide 16 or more
mic channels, each automatically gated.

Monitoring the situation

If using a boom mic, provide a headphone
feed for the boom operator. A headphone
feed from the recorder’s confidence head, if
available, is needed for the recording engi-
neer. Build or buy a headphone source
switchbox to make monitoring multiple
sources easier. A single-channel mix can be
fed to a wireless headphone system for the
director, producer and client. These sys-
tems, known as Auditory Assistance Sys-
tems, are typically used for distributing au-
dio to hearing or visually impaired theater
patrons. Enclosed headphones should be
used to prevent feedback. Another return
can be fed to the crew intercom system.

Use studio-quality headphones for moni-
toring; consumer models typically have “en-
hanced bass,” distorting the frequency re-
sponse. A matched pair of self-powered
near-field monitors can be used for play-
back. They should be shielded if they will be

placed near video monitors.

Putting it together

One of the most overlooked pieces of
equipment is the production sound cart. It
not only makes moving your sound gear
quick and easy, but it can also keep it
organized and accessible reducing setup time
as you move from one location to another.
It should be large enough to accommodate
all of your equipment, yet small enough to
maneuver through doorways and fit into
tight spaces.

Most of all, listen to your client before and
during the production. Ultimately, the client
must be satisfied with the product. You may
actually find that their needs are less than
you anticipated, saving you time, work and
money. As you get ready for your next field
production, prepare as much as possible,
then stand by for changes! -

Jeff Dietz is president of the Carolina-Foothills Chapter of ITVA and
a freelance audio and video engineer in Greenville, SC.

Acknowledgment: Thanks to Sid Williams of Hendersonville, NC,
for technical assistance.
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There Are Two Kinds Of Engineers.
Those Who Buy Utah Routing Systems.
And Those Who Buy Something Else.

Introducing the UTAH-300.
History Repeats Itself. Digitally.

If you're in the market for
a routing switcher, you’ll be happy
to know Dynatech’s new UTAH-300
is the ultimate achievement of four
generations of router technology.
In 1978, our AVS-1 proved that a
rugged, versatile routing switchers
could also be affordable. Today the
UTAH-300, with analog/digital
capability, is the most sophisticated
member of a
full family of mature, reliable rout-
ing products. The UTAH-300 is

built for growth. It goes from 32 x 32

At 128 x 128 VAA, with to 256 x 256. And beyond.

redundant power and
control, the rugged
UTAH-300 takes up only
27 RU of space.

It’s compatible with every

control system we've ever built,

In the USA call
1-800-246-6744 ext. 5007

. . |
3 ¥

so it integrates into any Utah
installation. And not only does the
UTAH-300 manage D1 (serial compo-
nent) and D2 (serial composite)
formats, it's ready for 360 Mb/sec. data
rates of future ATV signals. Far more

capability, yet it’s priced competitively.

Experienced Support, Too.

Over time,
we've also learned

about what you

need in the way

Universal matrix

of support. That’s why we offer  frames allow
easy vpgrade to
reliable 24-hour, 7-day Global  digital signals.

Customer Service Support Center, training and on-site
repair, and a 10-year warranty. Call your nearest
Dynatech sales office for more information on

the routing system everyone is smiling about.

V1iDEO GROUP\

Americas
Phone: 801-575-8801 Fax: 801-575-3299

Europe
Phone: 44-1635-521939 Fax: 44-1635-528387

Asia
Phone: 852-2868-1993 Fax: 852-2525-8297

© 1995 Dynatech Video Group, Inc
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Bl INTERACTIVE

Audio production for the Net requires
that the person doing the production deal
with some (until recently) unfamiliar digital
audio formats. The Internet has passed
around audio files for some time now, and I
really don’t know when the first audio file
was stored and later downloaded from an
Internet site.

On-line sound

In the past, the size of audio files has re-
stricted their transmission over the Net to
users who had access to the fast Internet
connections found at research and educa-
tional facilities or to users who could spend a
LOT of time transmitting.

Even with the fastest commercially-avail-
able modems today, the time required to
download a CD-quality audio file is many
times the playing time of the audio contained
within the file. As a result, shorter pieces of
audio or data-compressed file formats have
prevailed.

There are Internet sites that store small bits
of sound for special-interest groups. For in-
stance, the individuals who want to can have
the voice of Captain Kirk greet them in the
morning, or groups of musicians who wish
to can share sampled audio for use

On-line audio formats

and take only a few seconds to download. As
the length of the audio in the file increases,
the problem of download time quickly be-
comes an issue, even at 8-bit resolution.

Compatible file formats

Originally, there were different sound file
formats for almost every computer platform.
Currently, there seem to be several formats
emerging that are, if not standard, at least
compatible across platforms. The computer
hardware does not recognize the different
formats; the compatibility comes from the
software. The shift away from a dependen-
cy on hardware has the advantage of being
able to accommodate new formats and com-
pression schemes without the cost of a hard-
ware change; all it requires is rewriting the
software.

Since the World Wide Web started develop-
ing, a new use of on-line audio has emerged.
No longer is audio stored as files on the Net
sent to someone’s computer and finally used
for some creative purpose. With the spread of
World Wide Web home pages, audio is now
associated with another element designed
into the Web page. Audio can describe the
fine points of a graphic image that is dis-
played on the page. It can be a welcome
message from the President of the United
States on the White House home page. It can
even be used to provide a sample of the music
contained on a CD that is advertised.

The Web has really opened up the uses for
audio and made accessing that audio as
simple as a mouse click. However, until re-
cently, the mouse click started an automatic
process. First the audio file is downloaded,
then a helper application is launched that

By David Harris

works with the browser software you are
using, and finally the sound is played. If you
browse the Web, you will run into several
small footprint formats such as .au with u-
law compression or audio interchange file
format with compression (AIFC) files that are
used in this way.

The future holds promise

On April 10 of this year, a new audio
format, RealAudio, was announced. The .ra
files were designed by Progressive Networks
in Seattle, WA, to be played in real time over
the World Wide Web using a browser ap-
plication like Netscape or Mosaic and a
14.4kb/s modem. The announcement has
been greeted with enthusiasm almost univer-
sally by the people who inhabit the Net, not
for great audio quality, but because of the
promise it holds. The present quality is, in
fact, marginal even for some voices, let alone
music. It uses proprietary compression on an
8-bit, 8k sample-rate file.

Future developments will undoubtedly
improve the audio. The excitement comes
from the realization that audio is no longer
shackled with a download time. Nor is the
end-user’s computer required to have enough
hard-disk space to hold the sound file. New
uses for the audio (new for the Internet,
anyway) are being explored every day.

A voice with a guide-type personality can
explain complicated issues or concepts ver-
bally on a Web page. Navigational help can
be offered to aid a surfer (one who browses
the Web) in finding the information he or she
needs. Radio shows, like Radio HK in Ma-
rina del Rey, CA, are being produced specif-
ically for the Net. ABC network news and
National Public Radio (NPR) are

already available for playback at

the listener’s convenience.

Equipment for RealAudio
RealAudio requires three pieces

of software: one to encode the file;
a second that resides on the com-

puter, which acts as the server for
the audio; and finally, a piece of
software called a player that is on
the end-user’s computer. The en-
coder and player can be down-

loaded free of charge. The server
software is priced according to the
number of concurrent users that

are expected to be accessing the
audio.
Production tools and techniques

in their MIDI devices. This audio is File extension Platform Comments
usually stored in specific formats
tailored to fit their end use. A | -auor.snd Next, Sun Compressionavailable
Macintosh user who wanted to add includes “a-law” and
a squishy sound to indicate a mouse \las o Rfopedn
. ; . telephony standard
click might, for instance, look for
an “snd” file (an 8-bit audio file | snd Apple Used mainly for system sounds
with different sampling rate op-
tions, not “.snd” — see Table 1). .aif (AIFF) Apple Audio Interchange File
Files like this can be found at any f‘;"m“l" sar;ple T
number of File Transfer Protocol s a:zg::’# e
(FTP) sites around the world. In
fact, it does not matter how far you .aif (AIFC) Apple Same as AIFF with
look for these goodies. It takes the compression
same amount of time to transfer - -
(download) them to your comput- .wav(WAVE) | Microsoft Features variable sample
» : et z rate, number of channels and
er’s hard disk when it is coming o herof bt
from Europe as it does from a site
20 miles away. A short piece of | RealAudio Apple, Windows | Compressed 8-bit, 8k sampling

for the audio formats found on

audio in an 8-bit format could use

Table 1. Some common on-line formats.

the Net are really closer to multi-

up less than 50kb or 60kb of space
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42 GB Uncompressed.

12 MB per second
transfer rate

Protect the
projects you’ve
spent weeks
creating

Power loss.

Disk crashes.

Operator error.

[t only takes an instant to wipe out
gigabytes of data.

If youre on the leading edge of

multimedia, digital video, and 3D ani-
mation, you need a high performance

The CY-9135
tape library
feaiures one drive,
35 tapes,
and provides
automated access
lo 1.47 terabytes

Ideal for
Digital Video
Multimedia
3-D Rendering/
Animation

CYBERNETICS

backup solution to match. And the
CY-9000 is the only drive on the market
capable of handling enormous files at a
speed that respects what your time s
worth,

Featuring a Fast/Wide SCSI interface
and a 32 MB data buffer, the CY-9000
1/2" tape drive can store 42 GB 1ncom-
pressedto a single cartridge—at a speed
of 12 MB per second.

Based on field-proven helical scan
technology, the CY-9000 features an
MTBF of 200,000 hours and a bit
error rate of less than 1 in [0" bits
read—the best reliability and data in-
tegrity in the industry.

Need to access stored data quickly?
Unix systems can take advantage of our
Accelerated File Access option which

allows you to locate a single file on a
42 GBtape in an average of 90 seconds.

Whether you choose a single drive
or our tape library, we're compatible
with virtually every computer system,
and we'll back you up with a one year
warranty that includes technical support
from our in-house engineering groups.

Cornsidering the investment you've
made in hardware and software, it
makes sense to protect the work you
create with the most powerful backup
solution available.

Call 1oday tor more information.

(804) 833-9000

NETICS

e

Tera One » Yarktown, VA 23693 « Pax (804) 833-9300
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space is always limited) than traditional au-
dio production for radio and television. Many
times the audio is in the digital domain from
the moment it is recorded until the audio file
is put on the Net.

Although the resulting audio is low-fi, so
much of it is being produced for the compet-
itive world of multimedia that special tools
have been developed to help it sound as good
as it can. Utility software programs have
progressed from the limited distribution share-
ware item with poor user interfaces to pol-
ished professional tools to deal with the
problem areas of batch processing, sample-
rate conversion and bit-depth reduction.
SoundHack is one of the best (though slow)
shareware conversion programs and prod-
ucts from Waves (Q10, L1, Cl, etc.) repre-
sent the better commercially distributed pro-
duction applications. [ |

David Harris is president of Harris Consulting, Woodacre, CA.

1?}
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be@intertec.com

CompuServe:
746723124

FAXback:
913-967-1905

Simulcast Web site debuts
at the Rock and Roll Hall
of Fame concert

Post Perfect designed a World Wide Web site for coverage of the concert for the
Rock and Roll Hall of Fame that was aired on HBO Sept. 2.

The HBO Internet site offered the entertainment company’s on- ine audience a
variety of information on the performers, including text, photos, and audio and
video clips. During the concert, the Web site carried portions of the HBO audio
feed and provided still frames from the video portion every 15 seconds. Two
teams of reporters conducted exclusive interviews for the Web site, which also
featured bulletins from reporters attending rehearsals, as well as digital photo-
graphic images of major events prior to the concert.

The multimedia project was produced by Interactive 8 and Joseph Prieboy,
director of new media at Post Perfect.

World Wide Web sites for additional information:

Audio formats information can be found at:
http://www.cis.ohio-state.edu/hypertext/fag/usenet/audio-fmts/top.html.

Progressive Networks information is located at:
http://www.realaudio.com/.

Production tools for Macintosh can be found on the DAW-Mac home page at:
http://www.bakalite.com/Daw-Mac.html.

systems v

SALES
800-542-3332
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CANON’S Di1GI-SUPER7O Is A LENS OF
LEGENDARY PROPORTIONS.

Dici-Surer70

Canon’s Digi-Super 70 (PJ70x9.5BIE) provides the

longest telephoto and widest angle combination of
any lens, an advantage that opens up a wide range
of shooting options.

Engineered to incorporate Canon's unique internal
focusing and IFplus technologies for long-range
telephoto applications, Canon’s Digi-Super 70 is the
first digital 70X lens now in use.

The Digi-Super 70 provides extremely high performance
without regard to object distance, as opposed to other
lenses on the market, which are generally optimized for
certain distances only. No matter what the object distance
is, users receive the full benefits of reduced chromatic
aberrations. And IFplus technologies reduce
those aberrations even beyond
conventional IF lenses.

Canon

In addit on to its optical advantages, with IFplus, the
heaviest group of e ements remains stationary in the
focusing section of the lens, so that the camera’s center
of grawity never changes.

Becaus= of Canon’s CROSSOVER tectnology, this lens is
optionta ly switcnable betwern 4:3 and 16:9 aspect ratios.

In addition to its new digital electronics, other
enhancements to the Digi-Super 70 inzlude: a new servo
system with a wide~ range of focusing speeds; 10-bit iris
technalogy for a precise level of repeatability; LED tally
lamps; and a s eek, new, ergonomic design that features
improved RF ncise shielding and easier access to the
lens’ el=ctronics.

For more information on the incredible

The Number One Lens
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Digi-Super 70, please call 1-800-321-4388.




B ATV UPDATE

To review, COFDM is a transmission sys-
tem that spreads information over multiple
carriers. The two primary advantages to
broadcasters using COFDM systems relate
to two developments in transmission: the use
of spread-spectrum techniques and the use of
a guard interval. When these two features are
used together, coverage is improved. COFDM
technology could allow receivers to perform
in the presence of 0dB ghosts or echoes when
the signals are delayed by less than the guard
interval duration. This is a significant advan-
tage to broadcasters who often transmit in
strong echo environments.

Spread spectrum

The COFDM multicarrier system spreads
digitally encoded data over a large number of
unrelated carriers, each modulated at a low
bit rate and a low symbol rate. COFDM
technology uses a form of multicarrier mod-
ulation where the carrier spacing is selected
so that each subcarrier is orthogonal to the
other subcarriers — a relationship that math-
ematically ensures that during the sampling
time for one carrier, all other carriers are at a
Zero point.

The carrier spacing in frequency is the in-
verse of the symbol rate of each carrier. This
is the theoretical minimum spacing for zero
intercarrier interference according to the
Nyquist criterion. Impulse noise is spread out
over many carriers and is, thus, reduced. The
fact that the symbol time, compared to a
single-carrier system, is multiplied by
the number of carriers, provides a great
advantage over single-carrier systems.
The effect of intersymbol interference

| Performance charaﬂenﬁtm

By Louis Libin

The U.S. ATV transmission standard: Out of

touch with the world?

The guard interval

A guard interval is added before the begin-
ning of each symbol to avoid intersymbol
interference in the presence of echoes. The
proximity of this guard interval, located at
the beginning of each symbol time, protects
against multipath distortion where the mul-
tipath delay is less than the guard interval.
Echoes received within the guard interval do
not cause intersymbol interference because
the receiver ignores the first part of each
symbol because that part might be affected
by previous symbol echoes. Multipath recep-
tion can cause attenuation of some carriers;
therefore, error protection with soft decision
decoding is a vital part of the system. A
COFDM system of good design can handle
strong echoes concurrently with the direct
signal. For reference purposes, the COFDM
system could potentially use 64ps as a pro-
tection window, compared with approxi-
mately 25us for the 8-VSB system.

The Certification Experts Group’s
report: What really happen

The prototype 6MHz COFDM transmis-
sion subsystem developed for the COFDM
project was evaluated by a “certification”
team of the FCC Advisory Committee on
Advanced Television Service (ACATS) on
July 20. The goal was to determine if the
COFDM prototype showed “demonstrable
superiority” when compared to the Grand
Alliance’s (GA) 8-VSB transmission sub-
system; and, if so, to recommend that the
prototype be tested at the Advanced Televi-
sion Test Center (ATTC). Testing of the com-
plete GA system at the ATTC was also com-
pleted the week of July 20, and the results of
the 8-VSB tests were presented for reference
at the certification meeting. The COFDM
system had been undergoing preliminary test-
ing at the Communications Research Center
(CRC) in Ottawa, Canada.

The results show that the COFDM has a
slightly worse C/N threshold but a better co-
channel and adjacent-channel immunity and
a somewhat higher peak-to-average ratio
than 8-VSB. The COFDM prototype did
not handle delayed signals whose ampli-
tude or phase varied as a function of time
effectively. This should not be construed as
a shortcoming of COFDM technology. The
prototype hardware was not designed to
perform channel characterizations at an it-
eration coefficient to operate in situations
with time-varying channel conditions. Im-
plementation limitations of the prototype
software also resulted in a relatively long
acquisition time (from about three to more
than eight seconds depending on the specif-
ic test circumstances) to lock onto the in-
coming signal. This also was an implemen-
tation shortcoming. Based on these defi-
ciencies, the Certification Experts Group
(CEG) decided not to recommend that test-
ing of the COFDM system be carried out at
ATTC.

An analysis of the
CEG’s recommendation

CEG issued a report stating that the system
proposed for test had problems in five areas:
1. Receiver phase noise sensitivity — The
receiver phase noise sensitivity is an impor-
tant consideration for consumer-grade equip-
ment. CEG took issue with the use of an HP
frequency synthesizer for some tests, although
the original 8-VSB system was configured
with similar equipment. It was noted that an
internal oscillator failure was the reason it
was used, and it had since been repaired.
Most important, tested data submitted to
the group reported no significant cost pen-
alty for the COFDM-6MHz tuner over the
8-VSB.
2. Peak-to-average power ratio — Laborato-
ry tests and studies have shown that the
peak-to-average ratio of a COFDM

| COFDM

will become less severe because a smaller
part of the symbol is affected.

One way to make these effects even
smaller is to extend the symbol length

beyond what is dictated by the Nyquist
criterion by adding a cyclic extension to
each symbol. This extension slightly
degrades the spectrum usage efficiency,

but provides the possibility for a receiv-
er to completely remove intersymbol

interference caused by echoes that are L

shorter than the guard interval.

Performance measurements made at the ATTC and the CRC.
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8-VSE signal is between two and three deci-
| Carriertao-noise threshold 15748 15048 bels higher than that of the 8-VSB
S signal. This would have no impact on
| Co-channel DU ratio -2.7d8 1.BdB coverage. The prototype COFDM
| INTSE into ATV modem C/N result was 15.7dB, which
Lower adjacent channel -55.2d8 | -44.5dB is 0.5dB higher than that of the 8-VSB
[WTSC inta. ATV result. This was the first-generation
Lipper adjacent channel -51.0d8 |-44.4dB prototype, with room for improvement
LiNTRC A AT | | of about one decibel in modem and
PE&k fo-average rat]c] . 2dB 2.5dB tuner performance.

| inot cxceeded 59.5% of - the fimie) 3. Linearity and dynamic range — In
Peak-to-average ratio 9.5d8 6. HdB the COFDM modem. 12-bit A/D con-

| oot exceeded 99.99% of the funi ; § i
[ One static ghost 15ps OB 4. .;dn verters were used, but only 11 bits were
1 implemented. Tests have shown that

the number of bits used in the A/D



Now Supports
ISDN Station
Communications!

Frorm the top, o | Z-key LCD display station, a 9-key LED display station,
a 20-key LED e>pansion panel. and a 5-key LED display station

Matl"ix Plus " Matrix Plus I

with its new

The beSt in bright LED

. . display stations
te I eVI S I O n and new software features broadens your ability to communicate under

. a wider range of situations. It is a truly integrated, 100 x 100 digitally-
I nte rCOI I l controlled intercom with stations for every applicaticn, a compre-
hensive modular irterface system, and simplified PC pull-down menu

S),Stel I ls eee programming. Exclusive features include “simplified IFB assignment

New LED Display IFB Assignment Panel

panel”, call-signalling, touch-tone dialing, paging, I1SO, station access
from remote telephone, variable input
levels and many other sophisticated features.
There’s also versatile station
communications including long line
remote capability and fully-digitized single

pair wiring. Plus much mere, including

the highest level of service and support in

tne industry. Wanz all the details? Call us The Marrix Plus I connects
to a varety of intercom
at 510-527-6666. stations.
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Introducing The First Affordahle

Amﬁf\'mere

satellite Phone

"This is not a cellular phone. This is
the latest in satellite communications
technology that works virtually
everywhere in North America
and hundreds of miles off-shore.
W WY No roaming complications or
¥ 6" expenses- the SKYCELL™
Service Satellite Phone works
directly off of the SKYCELL Service
satellite and with the public telephone
network. Make
and receive calls
as easily as with
the phone in
your home or  # {58
office. Have the -
mobile unit
installed in your
vehicle or get the self-contained
briefcase size transportable model
pictured here. Either way, you will
never be out of touch again. Call for
more info or to place your order.

1-800-872-6222
C=LL

Satellite Telephone Service

Trans-
portable
Model

A BADANS

DI auoydaay ayates
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converter can be reduced to eight bits with
limited impact on receiver and system perfor-
mance. The use of an 8-bit A/D would result in
a low-cost COFDM receiver.

4. Dynamic signals or moving ghosts — The
COFDM modem performance for moving
ghosts cannot be interpreted as the system’s
limitation. Theoretical analyses and demon-
strations in DAB and OFDM technology have
proven that COFDM can withstand moving
ghosts. Dynamic ghost handling is one of the
advantages of COFDM technology. The CEG’s
call for two orders of magnitude of improve-
ment, from 0.05Hz to 5Hz, is achieved within
the COFDM system performance expecta-
tion.

5. ATV-10-NTSC on-channel repeater interfer-
ence — A COFDM system can work as well
as the 8-VSB system when a single transmitter
is used. However, COFDM provides flexibil-
ity for multiple on-channel transmitter opera-
tion, allowing for significant improvements in
coverage. The use of multiple transmitters also
allows for the possibility of a power reduction
of the main transmitter.

The CEG requested additional data on cer-
tain coverage aspects of COFDM in a number
of markets. In view of the available response
time — the COFDM group was given only
three working days to answer the questions —
data presented was limited to the Los Angeles
market, where studies were already in progress.
These in-depth studies included all NTSC and
ATV interference data for the 8-VSB and the
COFDM transmission subsystems. The re-
sults demonstrated significant advantages in
the COFDM approach for the case of a syn-
chronous on-channel coverage extender.

According to the report, “The members of
the CEG had expected that after a year of
investigation, the COFDM-LLC would pro-
vide much more depth of explanation as to the
details of deployment of COFDM and SFNs,
since most of the potential difficulties had been
identified in the technical subgroup by early
1994 Broadcasters, as well as the Grand
Alliance, have yet to make the determination
as to the details of deploymient of the 8-VSB
system. The main objective of the COFDM
project was to put another “tool” in the “tool
box” of those who will implement and build
the new stations.

The CEG noted concerns about many pe-
ripheral issues, none of which were applicable
to the choice of ATV transmission subsystems.
For example:

1. Lack of microwave spectrum to feed remote
transiitters. There are many potential solu-
tions for this problem, with microwave or
fiber only two of the many choices.
2. Lack of tower space for the remote transmit-
ters. Some of these remote transmitters may be
extremely small, not cell sites springing up in
many new locations.
3. Allocation impact in already short-spaced area.
Each market requires its own study and solution.
Continued on page 109




Test and Measurement
IS our only business,

and we've been at it for over 40 years. Our products were criginally developed to
support manufacturing operations, and will be found throughout the world in
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The Bottom Line:

Desktop video systems
have made tremendous
advances over the past
few years. Despite the
potential cost savings, is
desktop video ready for
the rigors of broadcast
use? There are
numerous examples of
consumer equipment
good enough for
professional use.
However, signal quality
is only one issue, others
include customer
support, serviceability
and reliability in
extreme conditions.
There is little doubt that
some desktop products
are ready for broadcast,
but picking them must
be done carefully. —_ §

B COVER STORY

Desktop video

Locating the potholes under all that
snow isn’t always easy.

About the time the leaves finish falling and the
nights get long, the sky grays and the wind turns
brisk, it won’t be long before we are surrounded
by one of nature’s winter miracles — potholes.

Potholes are as much a part of winter as drift-
ing snow and frosted windowpanes. The pot-
hole experience is rather a personal one. Some
experience their potholes daintily, tiptoeing in
and out, gently spilling coffee to the lurch and
sway of their vehicles. Others take them with full
gusto — few things compare with the thrill of a
pothole taken suddenly, at say 50 miles per hour.
Hit correctly, a pothole can change the steering
characteristics of a new car forever. And there is
nothing like some potholes to take the willful-
ness out of a high-spirited set of tires. A really
good pothole can burst a tire outright. Even a
modest pothole will come back to you in the
spring, when your tires sprout goose eggs to
remind you of the times you and some pothole
crossed paths.

Why the interest in potholes? It is a metaphor.
Because even the best roads are likely to have
potholes hidden beneath the snow and slush, it
behooves drivers to go slower. To proceed with
caution is nearly always wise. The path to desk-
top video is an important road, one we are all
likely to travel. Unfortunately, some vendors
have done their best to cover it with snow.

There are times and places for desktop video,
just as there are times and places for nearly any
new technology. But to expect desktop video to
be all things to all people is absurd. It falls to the
engineers to keep the wits about those around
you and to be aware of the capabilities and the
pitfalls of desktop video.

Before trusting any technology so far as to cast
it in concrete (sometimes literally, in the case of
a new facility), there are a few questions that
should be asked:
¢ What guarantees it will work in your facility?
e Isit as reliable as the equipment it will replace?
¢ Who will install and service it?
¢ What extras are needed to ensure required

performance levels?
¢ What is the true cost (long and short term),

including the extras?
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This article will help you with some of the an-
swers, but mostly, it is a warning to shop carefully.
The road to desktop video may be perilous if you
aren’t prepared.

Defining terms

You may know precisely what “desktop video”
is, and probably others in your facility know, too.
Just for fun, ask a few to define it. Compare their
definition to yours. If you complete this exercise,
you will realize the term desktop video is widely
used, but poorly defined. You are likely to hear a
lot of sweeping generalizations (“desktop video is
like that AVID box they use over at channel x”)
and marketing hype (“videotape is obsolete”)
mixed in with some sound doctrine.

The term desktop video
is widely used, but
poorly defined.

We are all shaped by the information streams that
feed us. Most likely, station management has differ-
ent streams than station engineers. If management’s
streams say “multimedia computers and the Inter-
net will provide stunning live color video to the
whole world within five years,” this will color their
view of upcoming purchases of non-desktop video
equipment, such as switchers and VTRs. It’s easy to
see that a $2,000 PC from the local appliance
superstore can deliver fantastic graphics and sound,
and consumer camcorders deliver wonderful-look-
ing pictures at reasonable cost. Many may deduce
that the entire video production process is going to
be simplified shortly, and that the personal comput-
er is likely to be at the center of it.

The station engineer’s job, on the other hand,
centers on the creation and delivery of real-time
video signals to user terminals called TV sets and
user time-shift systems called VCRs. Quality of the
signal is important, because users will constantly
compare your pictures to your competitors’, but
controlling cost is critical, too. This is complicated
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Figure 1. Meteorological equipment has changed significantly in the past 10 years, moving from bulky

dedicated equipment to desktop computers.

by the fact that engineers must often sec-

ond-guess the decisions management makes

in response to competitive pressures and
| profit-taking by owners. Facilities need to
be designed to be cost-effective now, but
easily reconfigured as priorities change.
Given the various perspectives, it is likely
that facility engineers and managers will
have different outlooks on the subject of
desktop video.

Redefining terms

Many functions are moving toward the
desktop. This is because people sit at desk-
tops. It is also because the most powerful
microprocessors today are designed to op-
erate in the desktop environment. In other
words, some of the thrust for desktop video
exists because it is increasingly easy to find
a powerful computational engine there, not
because the desktop is a preferred location
for performing the work. In fact, given the
naise that accompanies cuing segments,
shuttling tapes, changing transports and
kibitzing between editors and others, “desk-
top editing” becomes a figure of speech.
What we really mean is an ordinary room
(as opposed to a sound-isolated, climate-
controlled room) for editing.

If we expand our view to include other TV
production functions, the move toward or-
dinary room operations has been around
for some time. Meteorology, for instance,

has undergone a dramatic transformation.
(See Figure 1.) Less than a decade ago, a
fully equipped weather center required a
large thermo-fax receiver/plotter for weath-
er maps, a small news wire printer for receiv-
ing bulletins and forecasts, and a standard
newsroom computer terminal for interface
with the rest of the station. There were also
assorted rain gauges, barometers, wind gauges
and anemometers, as well as recording ther-
mometers, each with a control point and
possibly an on-air display. Finally, in some
stations there was the weather radar, a fire-
breathing apparatus that was extremely
cumbersome. The equipment was power
hungry, and the specialized CRT display
made the operator’s terminal large and an-
tiquated looking.

The computer and modem quickly revolu-
tionized broadcast weather. The fax ma-
chines and news wire printers were replaced
by map services that delivered pre-drawn
weather images. As military digital electron-
ics filtered into commercial radars, the sweep-
ing CRT display was replaced by a comput-
er terminal with an SVGA display. Even the
on-air presentation systems have been sim-
plified. Times and temperatures are dis-
played by either the weather computer or
the station character generator. Weather
maps are now presented by blue screen.

Station art departments’ systems under-
went a similar transformation. Once, a draft-

ing table and file folders full of paste-up art
were used to create camera cards. This was
followed by large on-air computer graphics
systems. These systems may now be giving
way to fairly generic PCs with specialized
graphic output cards and paint software.
(See Figure 2.)

Switching and signal compositing have
also moved into the PC environment. For
years, one major manufacturer of conven-
tional video switching systems has had a
parallel development track in the PC world.
However, the manufacturer has never ag-
gressively marketed these products. To port
all of their technology to computers pre-
sents a marketing problem to established
companies. They can’t be in a rush to chop
off sales of their existing product lines, yet
they are under competitive pressure to es-
tablish turf in the emerging market. Watch-
ing the push-and-pull of these companies’
internal politics, has been, to say the least,
interesting.

In all of these cases, hardware costs have
plummeted through the use of PC technol-
ogy. Manufacturers no longer have to bend
sheet metal and paint chassis. Software costs
have in some cases remained high, but the
specter of off-the-shelf solutions being adapt-
ed to the broadcast situation has kept a
competitive pressure to bear.

Recognizing the PC’s role in
technological evolution

Even though there is a current emphasis
on desktop video using PCs, there is no
reason to assume that this is the ultimate,
or even the most desirable, implementa-
tion of video production technology. The
personal computer today is much like the
internal combustion engine was in the late
1920s. It is showing up everywhere. In the
quest to find a stable power source for
manufacturing and mining, the steam en-
gine, followed by the internal combustion
engine, quickly found wide application in
everything from submarines to flying ma-
chines. Eventually, however, specialization
emerged. The diesel, the rotary engines
(first piston, then turbine) and various elec-
trically powered motors soon emerged to
fill roles for which they were best suited.
This specialization is still settling out to-
day; there are diesel and gas automobiles,
and gas and electric lawnmowers and hedge
trimmers.

Computers are subject to this same evo-
lutionary force. The x86 (386, 486, Pen-
tium) family of processors and its compet-
itors, the 64K (640x0) followed by Power-
PC, represent a silicon codification of the
Von Neuman architecture that has been
with us for many years. Bubbling quietly in
the background for some time now have
been families of embedded microcontrol-
lers. These are computers designed to oper-
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ate appliances and control machinery. To-
day’s new cars have nearly two dozen com-
puters of various sorts inside them. The
low-power demands of portable comput-
ing and emerging wireless computing and
communicating applications are also forc-
ing spin-offs of the original families. The
powers of digital signal processors (DSPs)
have increased to the point that they can-
not only perform signal processing with
lightning speed, but can emulate other mi-
croprocessors. Parallel processing, fuzzy
logic and neural network technologies also
promise to fill specialized applications
better than the mainstream microproces-
sors.

Video equipment manufacturers, and
those who want to be such, are flocking to
$2,000 desktops because they are avail-
able (as were gas engines in the 1920s).
But PCs may not end up being the opti-
mum engine for video production. A leap
away from proven tools to PC technolo-
gies may or may not be warranted, and a
leap away from PCs to some future archi-
tecture should be anticipated.

All of this follows a trend in the semicon-
ductor industry known as Makimoto’s
Wave. It describes the periodic swing of
state-of-the-art in integrated circuits as they
move from general-purpose, integrated cir-
cuits that can be programmed to do any-
thing (such as programmable devices and
DSPs) to special-purpose ICs (such as TV
ghost cancellers or line doublers) and back.

One size doesn’t have to fit all

A can opener need not be an effective letter
opener. A certain amount of specialization is
okay, especially when productivity must be
high. Escaping the notion that a desktop
video system has to be all things to all people
is one of the most important parts of effec-
tively using this technology.

One of the most cost-effective uses of the
Video Toaster is found at NASA headquar-
ters in Washington, DC. A large cart ma-
chine plays back a repeating series of pro-
grams for the NASA Select Network any
time there are no missions flying {in which
case, control transfers to Huntsville, AL). In
the event that the cart machine fails, a back-
up source must identify the network’s sig-
nal. A still-store would be perfect for this
application, as would a slide chain, but cost
and maintenance are prohibitive. Instead, a
Video Toaster fills the role. Day after day it
sits, ready to go to air.

This PC-based substitute for a still-store or
slide projector has the advantages of being
low cost, of not drifting out of color balance
and of never needing to have its light bulb
changed. Furthermore, it includes its own
built-in paint system. For the price, there
probably are few better appliances to fill this
application. Yet, the Toaster was marketed
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Figure 2. Many station art departments have up-
dated their cutting and pasting tools from razor
blades and glue to modern computer systems using
sophisticated software.

as a can-do-anything box, obscuring its
application in niche roles.

Planning for changes

Desktop video rarely saves work, it merely
shifts it around. An example is the use of
desktop video equipment in news. Once, the
shooter shot, the editors edited and the
reporters wrote the scripts. The integration
of the pieces, including graphics and supers,
was handled in the control room at airtime.
With desktop editing, the assembly of cuts
into complete packages is easier. Supers,
charts, effects and music can all be com-
bined in the edit bay. All the news control
room has to do is play back the tape.

But the work has not decreased. It has
merely shifted from the control room to the
editor. From an artistic-quality point of view,
this is great. The reporter and the photogra-
pher presumably are better able to collabo-
rate with the editor, keeping the piece more
in line with their intentions. However, the
power of the producer and director are
reduced. Production occurs in a room away
from their field of view. Changes cannot be
incorporated on the fly. Quality or editorial
control may be compromised.

Moving bottlenecks
Desktop video also breaks some bottle-
necks, but creates others. In the “shooter’s
shoot, editor’s cut” paradigm, the bottle-
neck 1s likely to be the edit bay. It takes a
finite amount of time to shuttle tape, change

reels, set levels and edit. This time is essen-
tially wasted, meaning that a larger number
of bays and editors are required to process
all the work in time.

In a non-linear editing system, tape shut-
tling is eliminated or greatly reduced. Edi-
tors select segments from a bin with a mouse,
arrange and rearrange them until the order
is right, and then print the finished product
to tape. Because there are no reels to shuttle,
this is faster than linear editing. But a new
factor has entered the equation. It is neces-
sary to get the video from the shooter’s tape
into the non-linear editing system. This pro-
cess, called video capture, is time consum-
ing. Whether it is cheaper to increase the
number of digitization facilities or to just
use the resources for conventional editing is
an important concern. Even more impor-
tant, however, is the time spent digitizing. It
can exceed the amount spent shuttling and
changing reels.

A new generation of video cameras has
been unveiled to overcome this problem.
Instead of tape, these systems use removable
hard-disk cartridges to record the video. In
one prototype, shown at last year’s NAB,
the disk packs record 20 minutes of video.
The photographer can mark which scenes
are keepers and which should be discarded.
The system automatically re-records over
discarded material. As a result, each disk will
contain a high proportion of usable material
(as opposed to videotape, which is typically
shot at a 1:3 usability ratio). The big plus,
however, is that the disk packs are instantly
ingestible by the editing system. No digitiza-
tion is required; they plug right in.

It is curious to note, however, that such a
system returns us to the issue of quality
control. Suddenly, it is the photographer,
not the editor, deciding which scenes to keep
and which to discard.

Concerning compression

Another issue regarding desktop video
must be considered. It is the artifacts caused
by video compression. It is somehow not
socially acceptable to discuss compression
artifacts, somewhat like commenting on a
big nose or other distinctive feature. This is
a ludicrous and dangerous tradition, and
perpetrators should be shot.

The block diagram in Figure 3 (page 34)
shows a generic non-linear editing system.
Included are a couple of modules not com-
monly discussed. Video enters the system
and is flash digitized in an analog-to-digital
converter. In lower-quality systems, the sig-
nal is then beat to pieces in scurrilous circuit-
ry, which may delete alternate fields, modify
the sampling ratios and pre-scale the video
into a small pixel array. Surviving video
data is next subjected to a compression
algorithm to further reduce the bandwidth.
The resultant stream is sent to the hard disk
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Figure 3. Ina typical desktop video system, the analog input must be digitized and
compressed before being stored. Many times this requires that frames or pixels be
dropped or rescaled. For playback, the digital signals are decompressed, interpo-
lated and resized before conversion back to analog.

for storage. Editing is accomplished by varying the order in which
stored video is read out of the hard-disk subassembly. At playback
time, compressed video data is called off the disk and reconstituted.

Using present technology, it is nearly unavoidable to get video on
and off of most hard disks without using compression. The sad truth
is that most compression systems leave telltale footprints, or artifacts,
in the signals they process. This is not to say transparent, disk-based
digital video recording systems don’t exist. Of course they do, but
they are expensive.

The primary advantage of digital video signal systems is that once the
video is quantized, its values remain the same thereafter. Error-
correction systems ensure it, and error-concealment schemes pick up
where the correctors fall short. Analog video is by definition more
accurate than digital (because there are no quantization errors), but the
analog signal degrades continuously from the second it is created. A
digital signal is so much more robust that any quantization errors are
easily ignored when compared with the effects of noise.

| The primary advantage of digital
video signal systems is that once the
| video is quantized, its values remain
the same thereafter.

The composite digital system is a direct digitization of an NTSC or
PAL video signal. The incoming video is sampled at four times the
subcarrier frequency (4Fsc). Each sample is 10-bit resolution (eight
bits primary, with two lower-order bits to protect the signal against
rounding errors. The component digital system samples the lumi-
nance channel (Y) and each of the color-difference channels (R-Y,
B-Y) with the same resolution. Because color information 1s not as
critical as detail information, however, the samples are interleaved in
the pattern (Y), (R-Y), (Y), (B-Y), (Y), (R-Y), (Y), (B-Y) and so on. By
inspection, it s easy to see that for every four (Y} samples, there are
two (R-Y) and two (B-Y) samples, making component digital a 4:2:2
system.

Anything other than these sampling rates and orders is not ap-
proved standardized digital video. And yet, the purveyors of non-
linear editing schemes will try to foist off any number of strange
schemes. Some use a 4:1:1 color system. Some discard every other
field. Some sample at full rates and patterns, but do so over a tiny field
of pixels, relying on silicon interpolators to pump the signal back to




Bon VOyage. Cable operators your
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viewable size. All of this would be tolerable
if these purveyors were honest about it.
Instead, many do not hesitate to call their
wares “broadcast quality” or claim that
their compression is “transparent” or “loss-
less.” In this world, there are lies and damn
lies. Some manufacturers simply skip
straight to statistics.

In most Discreet Cosine Transform algo-
rithms (JPEG and MPEG), artifacts are easy
to spot. In images rich in detail, certain parts
of the picture seem to be overlaid by tiny
glass tiles. These are the §x8 pixel blocks on
which the algorithm is based. When the
compressor has to work extra hard, detail
must be sacrificed to allow the frame to be
regenerated in '/30th second.

A killer of DCT systems is wood grain. The
tiny grain patterns are detected by the com-
pressor as detail, and the image develops
tiling. Background color gradations near the
top and bottom of some studio sets will
sometimes create tiling. Non-DCT systems
are available, but these also have artifacts.
One emerging compression system reduces
detail globally throughout the image, rolling
off a least-significant bit in each digital word,
and implanting random noise in its stead.
This system is tile-proof, but it has the alarm-
ing characteristic of deleting detail informa-
tion when the compressor is working the

hardest. Thus, a necktie may suddenly
change from polka-dots to solid, depend-
ing on the amount of clutter in the back-
ground.

Someday, compression systems will be trans-
parent and powerful. At that point, discus-
sion about compression will fade. For now,
however, its impact on picture quality is so
strong that anybody who ignores it, or gloss-
es over it, is not exercising due diligence.

When is it good enough?

Is video trom an inexpensive desktop
system good enough for air? Certainly. For
instance, there are occasions where it is
appropriate to air “news-hound footage”
from amateur videographers shot on VHS.
The visual quality can go down when the
importance of the contents goes up. In fact,
some stations have discovered that non-
linear editing systems make great tools for
promotion spots that change daily. The
advantage of being able to produce the
promotion without having to tie up the
main switcher outweighs the quality hit on
something that will only be aired a dozen
times.

[t is critical that stations realize the pitfalls
of such an approach. If they enter into the
project with eyes wide open, however, they
will likely reap big financial rewards. Even

though we’ve stressed the danger of arti-
facts, they can, in fact, be tolerated in certain
applications. The key is to determine the
system’s true capabilities, independent of
manufacturer hype. And don’t let them tell
you that there are no problems. There will
be, but you might be able to live with them
comfortably in certain applications. Under-
standing where the problems are will allow
you to make an informed decision.

Caveat emptor

It would be foolish to denounce desktop
video out of hand. The technology has revo-
lutionized many aspects of production where
visual quality is not a competitive concern.
However, carefully investigate the signal qual-
ity of any proposed desktop system to verify
that it meets the needs of your facility. The
important thing is to be prepared. Demand
to see the output of any system under consid-
eration using test equipment you trust. The
road to desktop video will be peppered with
potholes, but it may be a road worth travel-
ing. The choice is yours, E

-

Internet: be@interfec.com
CompuServe: 74672,3124
FAXback: 913-967-1905

BURLE Remains #1 Supplier for
Broadcast Power Tubes.

With Extended Warranty
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BURLE has maintained
the recognized standard of
excellence within the
Broadcast Power Tube
industry. Although the
name has
changed, our
quality has
remained the
same for over
50 years.

BURLE’s proud tradi-
tion continues with the
best warranty and cus-
tomer service in the
industry. In fact, our

260 n,lH,i
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dedication to customer
support continues long after
the warranty is over.
BURLE’s Broedcast Power
Tubes are the best investment
you c¢an make.
For more infor-
mation, call us
today in the
United States at
1-800-827-8823.
In Europe, 44-93-276-5666.

BURLE

ELECTRON TUBES



Someday, they might make a better one. Someday;

Intreducing the 3M of Digital Betacam® the IM™BC-Digital Videocassette. It 1o handle anything from still-frame edits 1o multiple passes without signal loss. A
boasts 3M’s new Accordant Particle Technology, which gives it the power product tms advanced. this good, 1s gonna be tough to beat. Call 1-800-752-0732.

M abiliry
© 1995 3M Audio and Vrdeo Products Division, St Paul. MN 55144-1000 Re la l l
o/

Circle (31) on Reply Card




©

5| SNELL & wWiLCOX )




give you
amazing

Mﬂ, .~ ;’};}

How can he do it for the price?

Circle (32) on Reply Card




Q)
>

o

o

=

=

=]

-

=

w

Z

7 2]

5o




give you
powers you
thought were

of your

e
MG
/ad/:

How can he do it for the price?




[

The Bottom Line:

As an increasing amount
of information is en-
coded digitally, the
amount of storage
required will also in-
crease. To make effec-
tive use of current and
future storage and
distribution systems,
some degree of compres-
sion will be used.
Whether lossy or
lossless, compression
systems seek to reduce
the amount of space
needed to store informa-
tion. The amount of
degradation that results
from the compression
process is dependent on
many factors; whether it
is acceptable depends on
the application. &

Video

By Lee J. Nelson

compression

Standards include MPEG-1,
MPEG-2 and yes, even MPEG-4.

Digital technology has already transformed
the workplace — PCs, word processors and fac-
simile machines are commonplace. At home,
digital audio has become widespread since the
advent of the compact disk (CD). The last
analog stronghold in the consumer market is
video. VCRs, along with broadcast and cable
television, provide only analog video. Even the
consumer video laser disk is an analog device.
Now, however, the arrival of standards and key
technology components holds the promise of
digital video.

With digital technology comes interactivity
and the ability to edit video in the same fashion
we currently edit text, graphics and sound on
personal computers. Multimedia, digital televi-
sion, video-on-demand and video databases all
require video in the digital domain. Broadening
acceptance of those technologies requires effec-
tive compression standards and components.

Looking back in analog

Clarifying the current situation calls for a brief
review of analog. Analog video standards define
the number of frames per second (29.97 for
NTSC and 25 for PAL) and the number of lines
per frame (525 for NTSC and 625 for PAL).
Video signals also contain a blanked portion
that is used for synchronization but is not dis-
played. Consequently, not all lines, nor all parts
of every line, contain active video. To convert to
digital, the video signal is sampled along each of
the active video lines (486 for NTSC and 576 for
PAL). A common rate is 13.5MHz, defined in
CCIR-601 and used for D-1 VTRs and the new
video-CD format for compressed video.

When employing the CCIR-601 sampling rate
of 13.5MHz, there are 720 active pixels per line
(NTSC and PAL) and 8- or 10-bits per sample.
For efficiency, each color sample is coded in
YUV space; Y is the luminance (black-and-
white) information and U and V are two color-
difference signals known as chrominance com-
ponents. Typically, each chrominance compo-
nent is sampled at half the luminance rate or
6.75MHz. The resulting bit rate for NTSC (and
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PAL) broadcast television is:

e Luminance (Y}):

720x486x29.97x8 = 83,896,819 bits per second
¢ Chrominance (U):

360x486x29.97x8 = 41,948,410 bits per second
¢ Chrominance (V):

360x486x29.97x8 = 41,948,410 bits per second

Total bit rate is 167.79Mbits per second (Mb/s)
— the bit rate required to handle 4:2:2 digital video.

The state of technology

Believe it or not, practical distribution channels,
not committees, mandate that video be compressed
(and by how much) to maintain real-time through-
put. For example, video-CD and single-speed CD-
ROM drives presently support up to 1.4Mb/s
transfer rates. So, a 120:1 compression ratio must
be achieved. While wide-bandwidth communica-
tion pathways such as cable television can sustain
6Mb/s, that still computes to a 28:1 compression
ratio. And, of course, the compression process
must also address audio.

To maintain synchrony of video and audio, a
common system clock is used by video and audio
encoders (compressors). Decoders (decompres-
sors) then use the timing information to schedule
audio and video presentation on the decode/
playback side. That is the basis of the Internation-
al Standards Organization (ISO) Moving Picture
Experts Group (MPEG) compression algorithm.
The standard (ISO No. 11172) is published in
three parts:

* Part 1: System (audio/video multiplexing)
* Part 2: Video
* Part 3: Audio

By contrast, motion-JPEG (M-JPEG), is not in
itself a standard but an extension of the JPEG still-
image compression standard only addressing the
video component. Many of the problems experi-
enced by users concerning portability of M-JPEG
streams stem from the methods used to include
audio in the datastream. Because the location of
the audio varies from one unit to the next, decoder
problems are common.



FUJINON'S GOT

THE ANGLE ON C

“USINON

Only Fujinon’s L"=rio series gives you a
Variable Grip that adjusts from 3° to 172

Fujinon’s V-Grip Series is simply the most
comfortable, versatile grip for professional hand-held
lenses. And it's a standard feature on Fujinon’s superb
8.5X, 16X, and 20X hand-held TV zoom lenses.

You can adjust the ergonomically designed V-Grip
in five positions to balance any load in seconds, from
lightweight camera/lens combinations to camcorders.
You can even adjust the zoom rate between 1 and 7
seconds wide-to-tele, directly from the grip.

I'l; Inner Focus...and rugged, too.

Each model in the V-Grip Series has AT, Inner
Focus, and is exceptionally lightweight and incredibly
durable, too.

No one’s got a better handle on comfort and
performance than Fujinon’s fantastic V-Grip Series.

For more information, contact Fujinon at 1-800-553-6611.
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FOCUSED ON THE FUTURE




Standards: MPEG-1
and MPEG-2
The Moving Picture Ex-
perts Group has defined two
compression algorithms:
MPEG-1 and MPEG-2. This
has led to substantial con-

YIDED ‘
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CO-ROM
or T1, E1 HARD DISK

*  or CABLE =

Although MPEG-1 can be
run at high bit rates and at
full CCIR-601 resolution, it
processes frames, not fields.

=l

MPEG-2
/_(em}

That fact limits attainable
quality even at data rates
>5.0Mb/s and was responsi

CCIR-601

—

fusion. A common miscon
ception is that MPEG-2 is a
replacement for MPEG-1.

77
@:7
{SIF)

ble for motivating develop-
| ment of the MPEG-2 algo
rithm that can handle indi-

Nothing could be further
from the truth. Rather, each
algorithm is specifically tar-
geted at different bit rates;
MPEG-2 at higher rates
than MPEG-1. However,

1.2 3 5 10

COMPRESSED BIT RATE (Mbfs)

Figure 1. Quality levels of MPEG-1and MPEG-2 vary according to the bit rate involved.
MPEG-1 is optimized for a low bit rate (<3.5Mbls), while MPEG-2 is optimized for bit
rates greater than 5.0Mbl/s.

[ vidual fields. However, to
take advantage of that capa-

| bility and produce finer pic-

tures, the MPEG-2 algorithm
must run at higher frame
rates and with interlaced n-

there are no firm constraints
in either algorithm, and it is possible to run
MPEG-1 video at an extremely high rate, or
MPEG-2 video at an extremely low rate.
The essential difference between them is the
incorporation of field-based motion
prediction...so, back to the theory.

Analog video is interlaced. Each frame
consists of two fields; thus, the field rate is
twice the frame rate. The two fields are
vertically displaced. Vertical resolution be-
comes 486 (or 576 for PAL) lines for a static
scene and halved {to 243 or 288 lines) for
dynamic scenes, where the temporal resolu-
tion of a moving image is doubled (to
59.94Hz or 50Hz for PAL).

Given the human psychovisual system’s
forgiving nature, we tend to tolerate re-
duced vertical resolution in movement, see
the average of the two fields, and get a
perception of higher vertical resolution in
stationary objects.

The compression algorithms
The MPEG-1 algorithm is targeted at CD
rates (approximately 1.5 Mb/s) and based
upon the observation that at high compres-
sion ratios, better output quality is achieved
by incorporating a “spatial decimation”

MPEG algorithm’s detailed structure). So,
optimal choices are: MPEG-1 at SIF resolu-
tion for CD-ROM-based and communica-

MPEG decoding is
fully defined, but
encoding is not.
Encoders, however,
must produce valid
bitstreams
decompressible by any
MPEG decoder.

tions purposes where the bit rate is less than
3.5Mb/s and MPEG-2 at CCIR resolution
when bit rates exceed 5.0Mb/s. In between
is “no man’s land,” driven by quality and
financial considerations. MPEG-2 compres-
sion and decompression is costlier than
MPEG-1, but the results are more accept-
able, provided the bit rate is high enough.

. put. When MPEG-2 is em-
ployed at a low bit rate and reduced SIF
resolution, the significant additional cost
and complexity of an MPEG-2 encoder is
wasted and does not produce any better
quality than an MPEG-1 SIF encoder.

Practical considerations

MPEG clarifies the syntax for storing and
transmitting compressed data; decoding is
fully defined, but encoding is not defined.
That fact not withstanding, all conforming
encoders must produce valid MPEG bit-
streams that are decompressible by any
MPEG decoder. This is the key strength
behind MPEG. By allowing encoders to
affect proprietary but compliant algorithms,
different mechanisms are plausible. In other
words, if two encoders are each fed identical
video signals and equivalent output rates
are maintained, there is no guarantee, nor
even an expectation, that the compressed
streams or the decompressed video quality
will be the same.

MPEG-4
As if there isn’t already enough potential for
misunderstanding MPEG-1 and MPEG-2
digital video compression algorithms, the

step. In Figure 1, the CCIR-
601 curve corresponds to com-
pressing video at full input res-
olution (720x486). As the
compressed bit rate is reduced,
output video quality gradual-
ly declines, down to roughly
SMb/s, where it drops off rath-
er steeply. Conversely, the SIF
curve is unable to provide
equivalent quality at higher
rates, but when the bit rate
falls below about 3.5Mb/s, it
outperforms the 601 curve. SIF
is a reduced resolution that is
obtained by decimating the
(720x486) input to 360x243 |

INTERACTIVITY
COMPUTER

AUDIO-VISUAL DATA
TVAFILM

WIRELESS
TELECOM

stage is now being set for even
more. The Moving Picture
Experts Group is actively
working on MPEG-4 and an-
ticipates that standard’s com-
pletion in 1998.

According to its Call for Pro-
posals, MPEG-4 is intended
to provide, through its struc-
ture, complete solutions for
audio-visual applications (see
Figure 2), plus an ability to
cope with newly emerging cod-
ing technology. To achieve
those objectives, the CODEC
is foreseen to be comprised of
four elements:

prior to compression. (Note
that only 352 pixels are actu-

Figure 2. As various aspects of the TV/film, wireless and computer industries
converge, MPEG systens, especially those using MPEG-4, are expected to be used
in certain market segments (shaded area).

* The MPEG Syntactic De-
seription Language (MSDL)—

ally processed due to the
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an extensible language, sup-




NTL MPEG-2

Video Compression
Tried, Tested and Trusted

cx BT TRET

Two years ago NTL sct the pace for digital
broadcasting with the launch of System 2000, the
world’s first video compression system based on
the MPEG standard.

NTL MPEG systerns are now widely in use by
television broadcasting operators all around the
world giving substantial operational benefits in
applications that include broadcast contribution
Enks, distribution to cable headends, satellite news
gathering networks, business television and even
distribution to terrestrial television antennas.

Now, NTL has launched System 3000, based on
the tried and tested technology of System 2000 but
enhanced to be compliant with the European
DVB standard and the MPEG-2 (Main Profile at
Main Level) performance specification.

NTL Advanced Products Division 34 A-C Parham Drive Boyatt Wood Ind. Est. Eastleigh
Hampshire S050 4NU United Kingdom  Tel: +44 1703-498000 Fax: +44 1703-498043

System 3000 also gives broadcasters additional
capabilities inciuding the ability to broadcast
up to 18 video channels within a single satellite
transponder, statistical multiplexing and various
telecom networking capabilities.

This diversity of applications using NTL’s
established technology means that fully
compliant MPEG-2 systems are now being
shipped to solve broadcasters’ networking
problems without the uncertainty of how the
system will perform.

When you can’t afford totake risks, don’t
settle for anything less.

Contact Barry Crompton {or more information.
Telephone +44 1703-498042.

NTL”
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Broadcast quality and compression

The specter of compression for many people conjures up an
image of taking Shaquille O’'Neal, shrinking him to the size of
Herve Villachaize, then reconstructing him to emerge as
Quasimodo. Not only has he lost size and bulk, but he has
lost his color and turned ugly. This is a normal reaction for
people with limited compression experience. As computer-
based digital images become more acceptable in the broad-
cast industry, more and more companies are touting their
ability to use compression technology to achieve a quality
level comparable to BetacamSP. This is all well and good, but
a quick look at the specifications rarely supports this claim.

Broadcast quality

What is “broadcast quality” and how is it achieved using
today’s compression schemes? Broadcast-quality images,
either digital or analog, must provide a certain degree of
resolution. Most televisions have a maximum resolution of
350 TV lines. Broadcast-quality signals must provide that level
of resolution at the TV receiver. Today’s delivery methods are
largely analog and, therefore, cause signal degradation.
Providing 350 lines of resolution at the receiver requires
increased resolution at the modulator input. Signals that
undergo multiple generations of analog processing require
additional resolution at the start because of loss through the
processing chain. Digital signals can begin the process with
less resolution than analog images because a digital process-
ing chain will not cause the processing losses of an analog
system. However, digital signals are still subject to losses in the
delivery chain.

Broadcasters are discovering that some computer-based
systems do not live up to claims of broadcast quality and cost-
effective storage. Video output cards may provide high pixel
resolutions, but if their bandwidth is limited, it is all for naught
when high-quality video is desired. High usable bandwidth is

By Paul Taylor

needed, and this generally requires large buffers and high
throughput. Even today’s PCl bus can be limiting if for no
other reason than it must also provide a path for ongoing
CPU and peripheral communication

To maintain image quality in computer systems, bottle-
necks must be eliminated throughout the signal path,
Because of its limited sustainable throughput, one common
approach is to get the video signal off the computer bus.
Moving video data directly between the video /O card and
the storage device not only provides a path free from
bottlenecks but also frees the bus for other necessary traffic.
In many instances, this type of architecture also makes it
easier to upgrade the basic system.

Compression misconceptions

One common misconception about the failings of com-
pression systems is that with the limitations of current storage
devices (capacity and transfer rate), it is difficult to get levels
of compression low enough to maintain high-quality video.
It is a logical assumption that the lower the compression
ratio, the better the image quality. In fact, there is a point of
diminishing return and the increased data is simply eating up
recording time with no apparent quality improvement.

Despite what is advertised, in theory, a compressed image
can look as good as an uncompressed image. The main
difference is that the uncompressed image contains the raw
data, while the compressed image contains data that simply
represents the image. Assuming the compression system can
properly deal with all the bandwidth of the original image,
the end product should be the same. Compressed images
simply require less bandwidth to transport and store. ]

Paul Taylor is operations manager for Fast Forward Video, irvine, CA.

porting selection, description, and down-
loading of tools, algorithms and profiles.
* Tools — techniques that become accessible
via the MSDL or are described using the
MSDL.

¢ Algorithms — organized collections of tools
that provide one or more specific functions.
* Profiles — combinations of algorithms
constrained to address a particular class of
applications.

Those components will also outline how
elementary datastreams are to be parsed
and processed (i.e., syntax and semantics in
a standard like MPEG-1 and MPEG-2}.
Furthermore, while the objects are mainly
linked to solving particular problems and
applications, the MSDL is expected to re-
solve generic issues allowing MPEG-4 to
cover more applications and coding require-
ments. The MSDL, therefore, is the core of
the MPEG-4 standard.

As a bit-efficient generic programming
language, the MSDL is intended to describe
all kinds of multimedia information taking
feedback into consideration. Its three gener-
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ic levels imply at least three facets in a typical
MPEG-4 communication: |) a configura-
tion phase, 2} a transmission phase, and 3)
an instructional phase.

At the start of a call, encoder and decoder
will exchange configuration parameters and
determine whether it is possible to initiate
data transfer. By the configuration phase’s
end, both terminals will be instructed re-
garding the ensuing datastream. During the
instructional phase, the compressor will send
the decompressor missing data or provide it
with a location where data can be found.
This will make the system potentially inde-
pendent of any standardized object set.
During the transmission phase, data will be
sent in the format specified by the other two
phases. Note that the three phases can occur
at any time in a communication. The con-
figuration phase will be an adaptation tool
that can take place any time — not solely at the
beginning of the communication process.

In the MPEG-4 standard, there will be only
one language, namely the MSDL, that will:
¢ Negotiate configuration of the decoder.
¢ Describe the components’ (tools and algo-

rithms) profiles and the links among them.
* Download missing components in a hard-
ware-independent mode tailored to audio-
visual applications.

* Govern the transmission according to pre-
defined syntax and semantics.

For every perceived deficiency in the MPEG
standards, developers are out there at work,
tackling the problem as an opportunity.
There are many exciting issues to be ex-
plored, the majority of which are certain to
be discussed in London at the Second Annu-
al European Video & Image Compression
Conference. Conference particulars may be
secured from BIS Strategic Decisions (Lu-
ton, Bedfordshire, UK} at +44-(0)1582-
405678. L

lee J. Nelson is an industry analyst and independent systems
consultant based in Falls Church, VA.
Internet:

= I i be@intertec.com

J ~ CompuServe:

N 746723124
I ' FAXback:
913-967-1905
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"We've been delivering MPEG
digital video over T1 lines
24 hours a day for 8 months.”

Craig Porter, KRON TV, San Francisco

“FutureTel” made it possible for
us to quickly get the BayTV
channel out o reniote cable
headends withoul investing a
lot of money. It can multicast
and it’s fault resilient. | don’t know
of anyone else that can do thal.”
Using FutureTel’s exclusive
digital video distribution technology,
Craig avoids the problems of transmit-
ting video over ISDN/T1 lines. He

uses our PrimeView" encoder to digi-

Santa Rosa

San Fransisco &

tize the video which is muliicast via an

ethernet card to our TeleMux”

Napa
T1 cards.
Valiglo

Everything Craig uses to

keep BayTV up and running

Saq Mateo over T1 lines is available
today from FutureTel, includ-
ing a Software Developer’s

nta Cruz

Kit that you can use to
customize your solution.
For more information on publish-

ing and transmitting digital video, call

© 1994 FutureTel. Inc. FutureTel, MPEGwoRrks. TeleMux, and PrimeView are trademarks of Futureel, Tnc.
All other trademarks ure the propeny of their respective organizations.
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FutureTel at 1-800-658-5868 now.
We'll put you in touch with one of our
authorized resellers, who will help you
pul together a complete digital

video solution.

Futurelel

1092 E. Arques Avenue
Sunnyvale, CA 94086
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Camera

The Bottom Line:

Today’s high technology
seems so all
encompassing that it is
easy to forget that
sometimes it’s the little
things that can make or
break a production. The
right accessories can
make the difference
between a cameraperson
willing to go the extra
mile and one who barely
makes it through a
shoot. Having the right
equipment can make all

the difference. $

Abovephoto: A unique lens shade that is
fully adjustable and mounts on any lens
without drilling holes. Options include
a quick-release mounting system and a
shotgun mic mount. Photo courtesy of
Blaine Lentz Lighting Associates.

accessories

Accessories are some of the tools, toys
and treasures of the video industry.

Camera accessories are to video production
what utensils are to cooking...they may not be
the main event, but good luck working without
them. An egg becomes a soufflé, and a shot
becomes a statement.

There’s a world of ENG/EFP camera accesso-
ry tools, treasures and toys to be had, which are
continually improving your ability to shoot
more, better, faster, lighter, easier, in any for-
mat, and in every conceivable circumstance.
Here’s a look at some new items shown at NAB
’95 that you might want to put on your wish list.

Sharp and steady images

Professional expectations and technology de-
mand much more of lenses these days. Light
weights, durability and optical quality are just
the beginning. As camera manufacturers rush
to meet new format requirements, lens suppli-
ers are keeping up the same pace.

Fujinon now has incorporated its V-Format
aspect ratio conversion technique into several
of its V-Grip series hand-held zoom lenses. This
new approach lets you use the same lens with
the new switchable-ratio cameras and compen-
sates for the reduction in angle of view. Zoom
speed can be varied from one to five seconds on
this inner focus design series, and the V-Grip
adjusts from 3° to 17°.

Angenieux also addresses 16:9 compatibility
with its new lightweight AIF (assisted internal
focus) lenses, specifically the 15X8.3 AIE This
model integrates a UV filter as a standard
feature, and the AIF lets camera operators per-
form a fast zoom, check their focus, and return
to the memorized frame with a bit of thumb
pressure on a single switch.

Canon fans are assured compatibility with
the company’s new Digi-Super 70 lens. With its
redesigned control system, this lens presents a
zoom ratio of 70X.

If weight is your buzzword, consider Nikon’s
new Compact Quality Series. Comprised of
three different lenses, the lenses all have zoom
speeds of 1.2 to 8 seconds, adjustable manual
zoom torque, aspheric lens implementation,
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and the safety net of an expressed loaner for the
life of the lens. The S20X8 weighs 1.55kg, the
$9X5.511 weighs 1.7kg and the S15X8.5111 weighs
a mere 1.2kg.

Erasing the bumps, jerks and vibrations in ENG
and EFP shooting falls under the realm of image
stabilization. You can approach the problem in
two different ways; by stabilizing the platform
that the camera and lens are mounted on or by
stabilizing the optical image. Steadicam, Tyler
Camera Systems and Wescam all address plat-
form stabilization. The tried-and-true Schwem
Gyrozoom Lens mounts right on the camera and
stabilizes the optical image whether you’re shoot-
ing from a car, helicopter, boat, bike or donkey.

Professional expectations
and technology demand
much more of lenses
these days.

Shedding some light

In recent years, much more attention has been
paid to lighting. Technology has made great strides
in several directions resulting in a larger number
of options and reduced constraints. Portable light-
ing products weigh less, attach quicker, are ener-
gy efficient, and are proving morc versatile for
atypical locations.

LTM’s three new 200W HMI lighting kits go the
extra mile for strenuous location filming around,
under or over the world. These lightweight hand-
held kits (the Sungun 200 S/E weighs in at five
pounds, including head and electronic ballast)
are AC- and DC-compatible and come with a full
set of accessories.

If you are running on a tight schedule and need
a quick soft-box, Lowel-Light’s new portable
Rifa-Lite 3-product line (500W, 750W and
1,000W) may be the answer. These lights are self-
contained, open like an umbrella and don’t re-




Buy a digital carmnera or elsse.....

Or else you may be stuck with a camera
left behind by digital technology

As we all know, communications, video,
information...everything is going digital.
Isn’t it time cameras did? Today’s digital
camera not only outperforms the best
analog can offer but sets new bench
marks in video quality, features, stability
and reliability. The days of the analog
camera are humbered because digital
offers too many advantages to be

ignored.

With DIGITAL advantages such as a new
video transparency, flesh tone detail to
soften facial blemishes, precision detail
correction, precision transfer of setups be-
tween cameras, a plug-in memory card
to recreate exact setups weeks or months
later and serial digital outputs for D-1and
D-2/D-3 VIR’s, now is the time to consider
what all cameras will be.....DIGITAL.

Introducing the Dlglm ‘)K ) 600

SiK-2600P Portable Companion

LT

Ptug-in 6 position ND and CC
— filter wheels
oy, allow easy
! insertion of
special effect
filters with full
remote control
capability

“No Diascope”
internal automatic
camera setup

‘Thru-the-Lens*
automatic setup
with standard grey
scale chart

Chicago
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High performance

Ultra-Band triax system
(12MHz Green) or Field

triax system for fong
cable lengths or Digi
aptical fiber system

Nei:\;-owk“Users: g

Unique PIP (Picture in Picture)
Allows a second video source
to be windowed with camera
video in any of four quadrants
or reversed with camera video

Separate H&V detail generator
for viewfinder makes focus “pop
for camera operator

Exclusive single LSI device
provides 13-bit
(minimum) digital
processing for
RGB video includ-
ing detail and
masking.

- The 600,000 pixel CCD provides
and dramatically re-
duces allasing. An
optional, 520K pixel

‘provide switching between 4:3
“and 16:9 aspect ratios at the
push of a button.

900 TV line resolution
——| CCD is available to
tal

CBS TV City, Los Angeles —
CBC Toronto, Canada

3 250 805

6381
Canada 416) 299 5900
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Hitachi Denshi America, Ltd. )
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quire a separate fixture. The frame has
been strengthened and even the reflector
shell is made of soft reflective Nomex.
Bringing more of the manufacturing in
house, Lowel has dropped the Rifa-Lite
pricing considerably, making it even more
attractive.

For setup speed and accessibility, consid-
er Frezzolini’s NT1 bracket system that
offers a fast, easy way to get your lights on
your camera. It piggybacks on
the back of a camcorder, and
your light and battery can just
be dropped in. The company
also is getting ready to introduce
the Frezzi Day Arc. This mini-
fill arc light (reportedly the small-
est in the world) can be clamped
on, tapped in or attached to on-
board brick batteries. It produc-
es the equivalent of 120W using
one-quarter the power and has a
bulb life 10 times that of the
norm.

One of the biggest technology
leaps in lighting has come in the
development of fluorescent light-
ing. Historically, the problems
inherent in fluorescent lights in-
cluding noise, flickering, color
rendering and bulkiness have
made them impractical for ENG/
EFP purposes. With the new
SRGB technology and some re-
engineering, many of these prob-
lems have been addressed, mak-
ing fluorescent lighting viable in
many ENG/EFP applications.
The soft-light quality and sig- E¥E
nificantly lower heat output and i
power requirements make this
type of lighting an attractive al-
ternative.

Videssence, Strand Lighting,
Balcar and Light-Tech offer these
new fluorescent systems for stu-
dio applications. Videssence is
just now bringing out the lower-
priced VID-LITE line, which is
much more appropriate for field
work. The construction is light-

weight rugged plastic compos- filter.

cents with their own 3,200K and 5,500K
lamos that are full spectrum in color. Avail-
able in one to 10 lamp fixtures, they range
in size from nine inches — great for eleva-
tors or car interiors — on up to the inter-
connecting 10-lamp Wall-o-Light for a large
continuous flow of light. The plastic casing
on the fixtures acts as a reflector and barn-
door system when open and a protective
storage case when the shoot is complete.

‘li-h!_
P

o - ol
Daytime scene without (above) and with (below) Tiffen's Black Pr

tem will incorporate microprocessors with-
in the batteries and chargers for control
during usage and are half the size and
weight (or double the capacity) of NiCads.

Frezzolini has the built-in Energy Gage
intelligent system for its NiCads. For on-
the-spot monitoring of on-board and in-
board batteries, the system displays a mea-
surement of available charge in a battery
with the push of a button during use.
During charging or discharg-
ing, it turns on automatically
so you can immediately tell
when the process is complete.
It’s also temperature- and cur-
rent-compensated for an ac-
curate read no matter what
your location or climate con-
ditions.

PAG’s MC124 intelligent 4-
channel battery charger works
with all NiCads in the 4.8 to
14.4V (1ah to 7ah) range. This
system uses a serial port for
connection to laptop or desk-
top PCs, and comes complete
with upgradeable software
that gives you full informa-
tion right on your computer.
An LCD display indicates the
number of cells operating and
the charging current loaded
for any battery under process.
The system can even restore
lost storage capacity to tired
batteries.

Filters and matte boxes
Ever burnt your fingers pull-
ing out filters? Lowel-Light has
a new pop-up filter removal
system with a conical snoot
that holds gobo patterns and
can support barndoors on the
front. It uses a one-sided yoke
for 360° tilt without getting
the cord caught and easier ac-
cess for changing bulbs.
Tiffen has the eye-catching,
affordable FilterFlex matte
box that works with internal
and external focusing lenses

o Mist No. §

ite, and the fixtures measure 21”
x 4”7 x 11.” They are available
in 78W, 117W and 192W, and are sold
individually or in two or three light kits
with all necessary accessories. Lamps are
available in 3,000K, 3,200K and 5,500K
and last up to 10,000 hours. With 39kHz
cycling (vs. 60Hz on standard fluorescents),
flickering and strobing effects are all but
gone, and you can achieve good stable
values of red, blue and green.

Kino Flo also produces an increasingly
popular line of portable, durable fluores-
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Charge!

The key word for batteries these days is
“intelligent.” Through various means and
to different degrees, you can now gauge the
status of your power supplies much more
effectively.

Anton Bauer is currently working with
major camera suppliers in providing an
accurate readout of your battery’s status
right in the camera’s viewfinder for the
lithium-ion Dionic battery system. The sys-

on ENG and EFP cameras. It’s
lightweight and accepts 4-
inch-wide filters in any standard length
without requiring filter frames. There are
two 360° independently rotating filter stag-
es and fingerwheels for filter control.
Filters are often essential in correcting
lighting problems and in creating moods.
The variety of available filters is seemingly
endless and continually growing. If you
haven’t already discovered it, Tiffen’s Black
Pro Mist special effects lens is worthy of
mention for generating a film look to your
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video. It subtly reduces contrast, takes the
harsh edge off excess sharpness and lets
you fine-tune the contrast and mood of
your images.

Holding it all up

Support equipment hasn’t been left be-
hind in the race for technological improve-
ments. Again, the trends in lighter weights,
extended durability, easier setup and great-
er versatility rule. These issues are crucial
because EFP, and especially ENG profes-
sionals, may have little control over the
type of terrain they need to work on and
little time for setup.

The new aluminum alloys and carbon-
fiber materials being used have had an
enormous impact on the weight factor and
the amount of punishment that these prod-
ucts can endure. New locking systems and
attachments have shortened setup time,
and the minimum and maximum heights
have increased for added versatility in cap-
turing those low-to-the-ground or over-
head shots.

Miller Fluid Heads is continuing to im-
prove its broad range of ENG and EFP
support products with the choice of air-

craft-grade aluminum alloy or carbon-fi-
ber construction on its tripods. The com-
pany has revised its spreader systems, add-
ed above-ground spreaders for its Series II
tripods, improved the rubber feet, top and
leg castings, and introduced a new locking
mechanism that prevents accidental over-
tightening of the leg-lock mechanism.
Sachtler has jumped into a new realm
with its Video18/20 sensor heads. Sup-
porting up to 44 pounds on the 18 and 59
pounds on the 20, these tilt heads use
electronic controls and LED displays to
provide quick and precise camera balanc-
ing. If you are doing a nature shoot in the
morning and an interior interview later in
the afternoon, you can quickly change
your camera, lens, lighting, batteries, etc.
using a single head and get a perfect bal-
ance in no time at all no matter what the
configuration is or who is doing the shoot.
The heads fit any 100mm bowl base and
feature a +90° tilt range, a 7-step drag
system on pan and tilt, and a longer cam-
era-balancing platform for easier setup.
When you’re looking for something light-
weight, Cartoni has the Alfa fluid head
system that weigh as little as 12.5 pounds

(head and aluminum legs) and supports
from 16 to 22 pounds. Mounting is quick
and precise thanks to a quick-release slid-
ing base plate and three presettable coun-
terbalance tilt angles. The aluminum legs
use non-slip locks, and the heads are
equipped with a telescoping handle and a
90mm bowl base. Cartoni also has Beta
heads (supporting up to 33 pounds) avail-
able in aluminum or carbon fiber, which
are particularly good for cameras with
built-in recorders. The Delta fluid heads,
supporting up to 42 pounds, are well-
suited for dockable camcorders with large
battery packs and fully rigged EFP camer-
as. The Deltas also carry two LED displays
that indicate precise counterbalance and
tilt drag values as well as an illuminated
leveling bubble.

For those big jobs, Vinten TSM has the
Vector 70 head that supports up to 154
pounds. It has an illuminated leveling bub-
ble, pan-and-tilt brakes and controls, a
locking wedge adapter and a +60° tilt
range.

O’Connor’s new 1030S head is the same

Main article continued on page 58
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Continued from page 52

Expand your field of view with wide-angle accessories

Wide-angle accessories enable creative shooters to get
more from their existing video zooms. By altering the optical
characteristics of popular zooms lenses, these tools dramati-
cally expand their range and, therefore, usefulness. To assist
you in choosing the right wide attachment for your particular
shooting requirements, here is a brief survey of the wide-
angle accessories available for popular EFP and ENG lenses.

Fixed or zoom-through?

Wide-angle accessories can be divided into two classes:
fixed focal length adapters and zoom-through converters.
Wide-angle adapters are designed for use with a zoom lens
set at its shortest focal length. With one of these in place, a
zoom lens performs as a wide-angle or superwide-angle
fixed focal length lens. (Focus is accomplished using the
lens’ macro function.) When the adapter is removed, the lens
functions as a zoom once more. In contrast, zoom-through
wide converters are perfect for situations that require a wider
angle of view and the ability to zoom. Converters may seem
more useful than adapters because they allow zooming, but
zooming is not required — or even desirable — in many
wide shots. Fixed adapters offer considerably wider angles
and lighter weight, and generally cost much less than
converters.

Wide-angle adapters
Particularly cost-effective for capturing wider views with

your video zoom are the wide-angle adapter sets offered by
Century Precision Optics and Film/Video Equipment, Inc.
After more than a decade on the market, these compact,
lightweight 2-piece sets have become the industry standard.
The .7X attaches to the front of a video zoom lens to increase
coverage by 30%. Adding the .5X superwide to the .7X
produces coverage 50% greater than that captured by the lens
alone. When attached to a lens that zooms to 9mm, for
example, the .7X shortens the effective focal length to 6.3mm.
Supplementing the .7X with the .5X superwide adapter further
alters the wide end of the lens to just 4.5mm. Canon, Fujinon
and Nikon also make wide-angle adapters for use with their
lenses. The Nikon and Fujinon wide attachments reduce the
effective focal length of the respective zooms by a factor of
0.7 for 30% more coverage. The .75X Canon atlachment
offers a field of view 25% wider than the lens alone.

The use of aspheric surfaces in a single-element adapter
makes it possible to widen the field of view dramatically with
minimum distortion, reduced chromatic aberration and
increased edge resolution. Such aspheric elements are
typically difficult to design and expensive to manufacture.
Century Precision Optics’ .6X Double Asphere wide-angle
adapter is the exception made possible by the aspheric
expertise of Tinsley Laboratories, Century’s parent company.
Its .6X Double Asphere was created especially for use with the
newest generation of ENG/EFP video zoom lenses. Its 40%
increase in coverage changes a 15x8 lens into a supersharp

The longest lasting
battery” for the home...

*Comparison of leading non-rechargeable battery brands




4.8mm fixed focal length lens.

Zoom-through converters

Wide-angle converters are the
best way to expand a lens’ angle of
view when the shot requires a
zoom as well. Wide converters are
available from Fujinon, Canon,
Nikon and Century Precision.
Added to the front of a zoom lens,
they effectively shorten focal length
while maintaining full zoom
capabilities. Attach an .8X to the
front of a lens for 20% more
coverage. For example, when
added to an 8.5-119mm lens, the
.8X wide converter alters the focal
range to 7-98mm. This can be
especially advantageous when
shooting in confined quarters.
Wide-angle converters not only
expand the field of view, but also
reduce minimum object distance
(MOD), allowing the camera to
move closer to the subject while
maintaining focus.

Fisheye adapters
When you need to get the widest
possible angle of view along with

Changes in perspective that result when fisheye
adaptersareused. Same camera location with (above)
and withont (below) a fisheye adapter. Photo cour-
tesy of Century Precision Optics.

pronounced barrel distortion, add a
fisheye adapter to your zoom lens.
Canon, Nikon and Fujinon all offer
fisheye adapters for their lenses, and
Century Precision Optics recently
introduced a super fisheye adapter. A
fisheye's tremendously wide field of
view suggests a myriad of creative
possibilities — from panoramic vistas
that seem to stretch to the edge of the
earth, to comical forced perspective
close-ups in which an actor’s
distorted features seem to pop
through the video screen. While
extreme telephoto shots tend to flatten
the subject against the background,
the fisheye exaggerates depth, pulling
nearby objects closer and causing
distant objects to recede into the
background. Fisheye adapters are
characterized by extreme barrel
distortion, which bends straight lines
within the frame and causes the
horizon to appear curved.

The right tool for the job
To choose the right wide-angle
accessory, look at the shooting
situations you are likely to encounter.

Continued on page 58
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Expand your field of view . . .Contimje fo pae7

If you will be shooting an interview in a cramped setting, for example, zoom-
ing will be much less important than including necessary items in the frame —
so grab a wide-angle adapter, not a converter. For run-and-gun news coverage,
a wide converter offers a wider view and the ability to zoom. To explore the
architecture of a downtown building, the rectilinear fidelity of a .6X Double
Asphere makes it the tool to use. If the shoot dictates an exaggerated wide
view, with barrel distortion and really deep focus, you'll want to add a fisheye.
Having the right accessories on hand can extend your camera’s capabilities,
without the expense of additional zoom lenses.
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Continued from page 52

weight as its “B” series partner, but sup-
ports almost 50% more in weight with
greater counterbalance capacity and a +60°
tilt range. The 1030S was designed for
crews working with relatively heavy Beta
systems, full 16mm and lightweight 35mm
production packages with or without
prompter packages. O’Connor also goes
lightweight with its new 25L 2-stage car-
bon-fiber tripod that weighs in at 6.5
pounds (with the spreader). With an ad-
justable spreader and a maximum height
of 66 inches and a minimum of 15 inches,
you get a lot of added versatility in a
compact package.

Bogen has enhanced its line of support
equipment with its new carbon-fiber tri-
pods, monopods and heads. Its 510 model
is a 3-position fluid head that carries a 19-
pound weight limit and a +75° to -70° tilt
range. For quick action shots, the compa-
ny has a lightweight (1 pound, 3 ounces),
3-section automatic monopod extending
from 24.5 inches to 65 inches. Using a grip-
action release, you can automatically ad-
just the top section up or down 19 inches.
Bogen also carries a nifty suction grip that
adheres to any non-porous surface and
includes a camera support and an adjust-
able pole for added stability.

Gitzo has also moved to carbon fiber on
some models. Along with its full line of
standard and performance tripods and
heads, the company has introduced the
Mountaineer Monopod weighing only one
pound and offering a height variance of 22
inches to 65 inches.

A versatile alternative to any monopod is
the Hansare & Hansare Duopod. This
compact aluminum option has a second
quick-action adjustable fold-out leg with a
steadying footplate for added support. This
leaves both hands frec for camera adjust-
ments. At its full height, the Duopod gives
you a 68-inch reach.

These are just a few of the latest high-
lights that are available today. There is also
a whole world of new-and-improved dol-
lys, jibs, cranes, remote systems and other
accessories that further enhance your abil-
ity to shoot anything...anywhere. There is
general agreement between users and sup-
pliers regarding trends and a rapid push
from both to continue stretching technolo-
gies to meet these increasing demands.

Chris Leonard is president of Tradecom, an industry-consultant
company, in Englewood, CO
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The Bottom Line:

With the rapid pace of
technological change
today, it may be time
broadcasters look
beyond the limited-
picture delivery system
occupying their 6MHz

channel and think more

in terms of usable
spectrum. With a new
attitude geared toward

over-the-air information

delivery, it will be

possible to cultivate the

type of growth the
industry needs to make
the transition into the

ATV era.

3

EDS and

By Steve A. Rowell

datacasting

Taking those first small steps into the
world of digital broadcasting.

With the upcoming change to ATV receiving
all the attention, it is no surprise that the current
uses of the broadcast signal as a digital delivery
medium have been overlooked. In many instanc-
es, we are sitting like beach bums on the most
valuable piece of property in the area while the
high-rises of the cable and DBS industries tower
around us. Several equipment manufacturers have
begun to address these issues and are attempting
to merge the past with the present and take those
first small steps into the world of datacasting.

Background

Vertical blanking interval (VBI) insertion has
been allowed by the FCC for some time. Howev-
er, in 1970, the FCC took a firmer hold on these
ancillary transmissions. The commission’s con-
cern for possible degradation of the NTSC stan-
dard led the FCC to require that new processes be
submitted and approved, which was the first step
in the control of digital broadcast technologies.

Two transmission methods emerged from the
1970 decision. The first was the opening of line
22, the first line of active video. It was believed
that the overscan of most home sets would mask
the data flickering. In 19835, Telescan Inc. and Ad
Audit Inc. developed a line 22 insertion scheme
approved for broadcast. The system conveyed
information, such as time of day, length of com-
mercials and presence of audio and video. Broad-
casters imposed two stipulations on the new
system: That they were informed of the informa-
tion’s presence and retained ultimate control. The
second transmission method qualified in 1992
was a bit more daring. It was determined that a
240b/s signal could be inserted into a limited area
of the bandwidth so as not to disturb the picture.
Just as the computer industry developed faster
data rates, the FCC is now forced to redefine this
delivery medium. Various systems are in use to-
day that are varied not only in method, but
content and intent as well.

Systems currently in operation
Faxcast is a New York-based company that has
extended its data-delivery system worldwide. The
company operates on a single-point multidistribu-
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tion scheme that allows the timely delivery of fax,
data and text files. Faxcast decided to improve on
existing technology rather than reinventing it, mod-
ifying its signal to fit the delivery format of the target.

The company’s strength is the versatility of deliv-
ery method. The Faxcast system starts with the
information provider, which could be any fax ma-
chine or PC hooked up to its system. The informa-
tion is sent by modem to the Data Collection Center
where 1,776 disk arrays traffic the data. Specialized
Faxcast software and equipment insert the data into
the VBIL. At the destination point, a customized
Faxcast receiver with an addressable module picks
off the appropriate data and routes it to a PC,
postscript printer or fax machine. The receiver even
contains a smart switch that allows it to work in
conjunction with other delivery systems.

In the United States and Canada, Faxcast has
chosen to use the VBI delivery system. Anyone
connected to the service receives software and a
standard V.32 modem. The information to be trans-
mitted is sent to Syracuse, NY, where it is data filed,
stored and formatted. It leaves Syracuse in the form
of encrypted NABTS data, arriving in Raleigh, NC,
where it is converted to FM2. Faxcast is currently
delivering its signal to the five owned-and-operated
NBC affiliates along with two Canadian stations.

Faxcast can effectively deliver 15.3kb/s on a single
line in both fields. The receiver can accommodate
up to three lines, providing a maximum delivery
rate of 45.9kb/s. Currently, Faxcast is operating on
a single line and has options for the other two.

Ken Bronfin, general manager of NBC Data Net-
work, has been put in charge of incorporating
Faxcast into the NBC network feed. Currently,
NBC’s VHF stations in the top 25 markets reach
50% of American households. Delivery is also
realized via cable using the VBI in NBC’s cable
service, CNBC. This delivery reaches approximate-
ly 60 million homes.

Another Faxcast delivery method is direct via
satellite. Users are supplied with a receiver tuned to
the visual carrier of the supplier. The receiver is
equipped with 1MB of memory and a fax, PC and
printer port for multiple applications.

WavePhore and Channel America are two other
companies that have taken up the challenge of
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wireless high-speed data deliv-

39

ery. These two companies have aBmv|

teamed up to transmit multi- | ]

media information over Wave-

Phore’s TVT1/4 system and ‘ 19 0
dBmV/||

Channel America’s satellite
footprint. They have already ‘ A
contracted with 87 affiliate TV

stations nationwide and their | S|
service is dubbed the “Infor-

mation Skyway.” Negotiations [
are under way to include the | .
service in the newly formed aBmv/|

Canadian Skyway Network.
WavePhore has taken a dif- I

ferent approach to data inser- | -t
tion. Instead of using the video |
as the insertion point, it incor- -
porates the data into the RE ‘
inserting it into a narrow

3.7 MHz

300kHz band above chroma
at 3.9MHz and the 4.2MH:z
aural notch. The digital wave-
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Figure 1. WavePhore video spectriumwith andwithout data. (Courtesy of WavePhore.)

up to the B contour with an-
tenna and terrain affecting re-
i ception. Stationary and mo-
\ ‘ bile multipath rejection is min-
NAL imized by use of an adaptive
‘ ‘ baseband equalizer, which has
= proven to provide signal integ-
\ rity at distances up to 60 miles
provided a 45dB S/N level is
maintained.
WavePhore recently signed an
‘ agreement with Intel. The two
companies will jointly explore
‘ the incorporation of TV-deliv-
ered data to personal comput-
ers. WavePhore is developing a
chip set that will aid system
‘ marketing by making it easy to
integrate into existing hardware.
The National Datacast Net-
work, a subsidiary of PBS En-
terprises Inc., is comprised of
about 250 indepcndently

4.7 MHz |
|

form is converted to analog,

summed and rasterized. Then it is inserted at
a low level to allow minimum degradation,
which does make recovery a problem. The
modified digital signal is injected and broad-
cast as a single sideband slightly to the video
side of the notch. (See Figure 1.) The signal is
bi-phased to ensure separation from the vid-
eo and rounded to remove artifacts. Wave-
Phore has been able to realize a 384kb/s net
rate with forward error correction using a 1/
4T1 delivery scheme.

The system has been proven compatible
with the NTSC signal. The -20dBmV inser-
tion level added from 3.9MHz to SMHz
ensures no co- or adjacent-channel NTSC
interference. WavePhore’s TVT1/4 system
was tested for a 10-month period on Chan-
nel 3 and in a 9-month trial on Channel 45.

Both tests took place in the Phoenix area
with no complaints from viewers or station
operators, The system was also in continu-
ous operation on Channel 13 in Las Vegas
during NAB ’95. There, it was integrated
with closed-captioning, VBI and ghost can-
celing with no adverse effects.

An extensive test was performed on Chan-
nel 45 at five different locations in Phoenix
during November 1993. The data signal was
switched in and out on request and automat-
ically at S-second intervals. While the test
procedure ran, a search was made for noise
patterns, noise increase, color change, ghost/
echo, areas of sudden color change and aural
noise and distortion. The WavelPhore TVT1/
4 system operated successfully within the A
contour. It also has proven its performance

Compression equals expansion

owned PBS member stations,
making it the largest data broadcast system
in operation. Although it uses PBS as a
delivery medium, National Datacast has con-
tracted with each station separately for data
delivery.

National Datacast supplies a data bridge at
each participating station. Customers deliv-
er the information by normal means to PBS
in Alexandria, VA. PBS inserts the data into
the VBI and sends it via satellite to all of its
memmber stations. PBS is in the process of
converting to a compressed digital satellite
delivery system that may allow it to expand
its data dclivery service. When the conver-
ston takes place, the VBI will be replaced via
digital carrier. Among the variety of data
services being delivered is StarSight Telecast,
which delivers an area-specific, on-screen

By Richard Gerdes

The transmission of data through media historically reserved
for television creates new communication pipelines with
bandwidth-limited data rates. Like nature abhorring a
vacuum, people will find a use for every bit that can be
passed through these new channels, which will create
demand for even higher data rates. Although, in the future, the
technology of adding data to a TV signal will have predictable
breakthroughs in the fundamental data rate limits, the use of
compression technology expands the fundamental data rate
immediately.

Compression comes in two basic categories: lossy and
lossless, terms that are quite descriptive of the nature of these
compression types.

Lossy compression, where information is permanently
discarded without being missed (at least that's the plan), works
well for audio and video. Added to existing data-on-active-
video products that are passing 384kb/s, a modest 4:1

compression will create a full T1 data rate channel suitable for
high-quality audio.

Lossless compression, where no information is lost, is perfect
to expand the bandwidth of all existing and new data transmis-
sion systems. Many hardware compression products now
available will effectively double the available bandwidth.
Available compression hardware can expand existing data rates
up to eight times, which is the equivalent of two T1 channels
for the data-on active-video systems. Lossless compression for
audio now exists that can provide a completely transparent, full
data rate, stereo audio channel for the data-on-active-video
systems. Compression is a companion technology that expands
the data rate capability of TV data delivery systems. B

Richard Gerdes is director of engineering for Singularity Corporation, Scottsdale, AZ.
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viewing guide to provide viewers
with updated program schedules.

of the active picture area. The data
rate increases as more of the active

Interactive Network, currently
active in five markets, is a service
that augments the video and audio
of a channel. Subscribers are able
to play along with game shows,
sporting events and TV shows. A
data feed from San Jose is sent
directly to those markets. The rest
of the PBS stations get a feed from

the VBI for demonstration. At the
same time, it is sent to selected FM
stations for a secondary mobile
source. The control unit that con-
verts the information is actually a
small PC. (See Figure 2.)

The PC stores information com-
piled while the viewer is playing the

Figure 2. The Interactive Network’s control unit is part laptop and part
mobile data receiver. The keyboard is hidden under a pullout cover.

picture area is used. The “smart”
ISA board for the home PC (or
external box for a Macintosh) al-
lows the computer to match the
recovery rate to the transmission.
Every board has a unique addres-
sable 2-chip set that can be used to
verify the source of the captured
data. In addition, the system is
secure and uses Data Encryption
Standard (DES) algorithms, the
only government-approved meth-
odology of encrypting data. The
transfer is hundreds of times faster
than a traditional modem and de-
livery can be a trickle or a deluge,
depending on the size of the file

game, then it’s sent to San Jose via

MCI packet network where it is compiled
and compared. After the game is over, a short
call to the network hub allows the player to
qualify to win a prize. The tally process takes
only five minutes and the winners and scores
are sent back over the air so players can
compare Scores.

Digideck Inc. is currently testing its “D-
Channel” technology on WWOR-TV in Se-
caucus, NJ. The “D-Channel” signal oper-
ates continually throughout the active video,
unnoticed by the viewer Digideck’s QPSK
data carrier is placed 1MHz below the pic-
ture carrier some 30dB to 36dB below the
video at peak-of-sync. (See Figure 3.) The
transmission rate of 700kb/s nets 525kb/s
after correction.

The robust performance of Digideck’s sys-
tem is attributed to the fact that it is an out-of-
band transmission. The company believes the
freedom of operation without the possibility
of host channel interference gives it an edge.
The “D-Channel” testing at WWOR is an
application test only. Digideck has not ex-
plored the business applications of its system.

SilentRadio is one corporation that has not
been so quick to desert the VBI in favor of
other carrier-based systems. SilentRadio’s net-
work of 1,000 sites has been a profit center
since 1982, and it is the largest network using
the VBL The company has just begun mar-
keting its new data encoder, which provides
one of the most advanced point-to-multi-
point data-distribution systems available.

SilentRadio’s system includes an “intelli-
gent” inserter. The VIP102A has four RS-232
ports to import data formats in addition to
closed-captioning. The inserter is versatile,
allowing any combination of line and field
groupings and buffering the delivery through
16Mb of RAM. The other end of the system
is the VIP103A encoder. Additional editing
software makes this unit a post-production
captioning center. A special video modem puts
the package together and places it in the VBI.

SilentRadios goal is to partner with local
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broadcasters to develop financial opportuni-
ties. The company believes its flexible user-
based system will allow hardware to be cus-
tomized to meet individual needs. Local ad-
vertising, home gaming and voice-to-text are
just a few of the services it hopes to provide.

En Technology Corporation, founded by
the owners of PC Connection Inc., is yet
another entry into the datacasting arena. PC

The commission is
adamant that the
licensee exercise control
and retain
responsibility for the
information being
broadcast.

Connection is a highly successful hardware
and peripherals marketer, and PCTV is the
leading producer of technology TV program-
ming. PCTV is best known for the PBS show
Computer Chronicles. The company’s plan is
to incorporate En into current and future
PCTV programming and expand its viewing
audience. PC Connection will continue to
provide fulfillment and customer service.

The new product, a data transmission sys-
tem code-named “Malachi,” is aimed at com-
bining the world’s most powerful popular
entertainment and information technologies
— television and computers. This link be-
tween the home computer and the home TV
set has been demonstrated over the air to
broadcasters in most major markets and has
met with little objection.

En Technology’s system allows broadcast-
ers to choose how much of the broadcast
signal they wish to use as they send the data.
Data can be sent in the VBI or any portion

and the space the broadcaster is
willing to provide. The process can be em-
bedded using En Technology’s video data
inserter on any video source and will even
hold up on a VHS recording.

There are multiple uses for this new tech-
nology. En Technology envisions such things
as home delivery of free “unlocked” soft-
ware that can be purchased while the cus-
tomer is watching a demonstration on tele-
vision. Advertisers could enhance their com-
mercials by providing coupons, brochures,
giveaways, dealer locations and other infor-
mation that could be delivered to the com-
puter in the time it takes to view a 30-second
spot. Magazines, newspapers and catalogs
could be sent to the users and updated
constantly. Multimedia newscasts, weather
reports and box scores could also be sent
digitally throughout a newscast. The prod-
uct will be available late in 1995, and will
retail for less than $100.

En Technology also is working on a tun-
able ISA board for 1996 that will allow
operation independent of the customer’s
television. In addition, the company is mar-
keting hardware for broadcasters and video
producers to allow local insertion.

Yes! Entertainment Corporation approached
the FCC in 1993 with another data-insertion
scheme. The Yes! system consists of a pulse
amplitude signal from 7.5IRE to 100IRE
beginning 9.1us after the beginning of the
horizontal sync pulse and ending 10.36ps
after horizontal sync. This provides it with a
1.26 s window from line 22 to line 257 on
each field of video. One pulse per line on the
system allows for 14.160kb/s, which is used to
carry coded information. Yes! is planning to
use this audio to activate a “TV Teddy” toy
bear that would decode the audio and “talk”
to a child during the TV broadcast.

FCC opinion
In May of this year, the FCC posted its
opinion on the subject of digital transmis-
sion within the video portion of the signal.
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The FCC believes broad-
casters should proceed with

NTSC STANDARDS FOR TRANSMITTERS AND RECEIVERS

trom “subvideo” systems
should be monitored close-

caution in this area. Al- Lt ly. The licensee must retain
though this kind of tech- —=TX RN MITTE RIVS BIEILTERI(EIS08) the option to strip the data.
nology will expand and en- 0 — -RX [ ) In an overscan situation, the
hance the use of the existing \ offending line can easily be
spectrum, the commission w2 S / \ deleted with no apparent
believes it must be done %? 10 T I\ effect on the picture. Anoth-
within a regulatory frame- o RECEIVER NYQUIST FILTER (RS-462) er question raised by the FCC
work. One thing is clear, the 2 20 / — concerns the blanking out
commission is adamant that g of subvideo causing objec-
the licensee exercise control ) - tionable degradation.
and retain responsibility for 3 ’ TENTERToR The commission encourag-
the information being =z L : < VISUAL es the use of TV signals for
broadcast. Sufficient moni- 2 40— = . o —— transmission of data and the
toring and legal documen- & development of new technol-
tation must be maintained. v ogy. It is open to the idea of
The FCC is also aware 50 | \ adopting standards that
| |D-CHANNEL DATA SIGNAL X )
that open-ended technolo- | might become essential to the
gy could lead to system com- 60 \ \ incorporation of mass decod-
patibility problems. It warns ' Mg CitCuitry into receivers.
that while the “licensec-is- ‘ ‘ ' The National Data Broadcast-
responsible” pol_ic'yAgives the B & m peun AR e e :1“ Ry ;’u" d 0 ing Comlinittee, formed in
broadcaster flexibility, it can B - o - o o < w 1993, will recommend a

also cause cumulative ef-
fects, possibly causing sig-
nal degradation. The com-
mission is concerned that

Figure 3. Frequency characteristics of Digideck’s “D-Channel” transmission scheme
(green) currently under test at WWOR-TV.

technical standard for high-

speed data broadcasting using
NTSC.

FREQUENCY REL. TO VISUAL CARRIER (MHz)

new viewing technology,
such as picture-in-picture, may cause view-
ing problems in “overscan” VBI delivery

The FCC is determined to
remain open. It does not
want to enact a rule that would give any
company an unfair advantage. The FCC

systems. The agency also pointed out that
distortion and adjacent-channel interference
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e Traveling Wave Tube Products Division
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realizes that by sanctioning a single compa-
ny’s technology, it would be the only system
with FCC approval. On the other hand, if
the commission allows the market to de-
cide, it must define the parameters that
determine “discernible” interference.

NDBC report

The Evaluation and Testing Groups of the
National Data Broadcast Committee
(NDBC) have recently filed their findings on
the WavePhore and Digideck systems. The
committee has termed these data broadcast
systems “NTSC+.” The NTSC+ tests used
random noise, impulse noise, static and
dynamic multipath signals to measure the
“desired” and “undesired” effects with re-
spect to the NTSC signal. The bit error rate,
along with audio and video degradation,
were measured at varying power levels. Vid-
eo characteristics, such as response, group
delay and differential phase and gain, were
carefully scrutinized.

The WavePhore and Digideck systems were
laboratory tested through the exciter stages
of transmission. Digideck produced a con-
tinuous 700kb/s with 525kb/s realized while
the WavePhore system transmitted a burst
bit rate of 599kb/s with 384kb/s realized.
Both systems performed well below the side-
band emission limits. WavePhore showed

better performance in the out-of-band mea-
surements for upper and lower channels.
In the subjective picture-quality tests, two
observers viewed three different sequences
on 16 different receivers. The sequences
were presented with strong and weak sig-
nals with data both off and on. In these tests,
Digideck was observed as having “imper-

The FCC realizes that
by sanctioning a single
company’s technology,
it would be the only
system with FCC
approval.

ceptible” degradation while WavePhore was
between “imperceptible” and “perceptible,
but not annoying.”

Instrumentation tests indicated that in the
area of gain and group delay, the Wave-
Phore system was more attenuated and had
significant loss of upper sideband chroma
components. Chroma delay (12.5T) was
also more closely met by the Digideck sys-
tem. Random noise measurements exhibit-

ed a 16dB better cliff-effect threshold in
favor of the Digideck system. Digideck also
exhibited a better immunity to impulse noise
and recorded better immunity in adjacent-
and co-channel terference.

The NDBC concluded by saying that nei-
ther system created more adjacent- or co-
channel interference to NTSC than a con-
ventional NTSC signal. The committee ad-
vised additional tests in such areas as trans-
mitters, coverage, HDTV interference and
translator operation. It concluded the re-
port by recommending field tests.

These systems now in use, and others that
will spring up in coming years, need to be
acknowledged and carefully watched by
broadcasters. We are the end users of this
new medium and it’s our responsibility to
management and to our viewers to make
the most of this new opportunity. l

Steve A. Rowell is assistant chief engineer for Meredith-owned
WOFL-TV, Orlando, FL.
Internet:

[ g _1_' be@intertec.com
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Router Models

* Sahara 16x (1RU) [up to 16x16]
* Sahara 32x (2RU) [up to 32x32}
» Serial digital video

* Analog video (wideband)

« Analog audio

Single or Multi-Channel
Configurations
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within the same chassis.
[ie: up to 4 channels of 4x4]
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Remote Control Panels

* A variety of configurable remote control
panels are available in different sizes.

* Panel connection with router is done with
a standard 75 coaxial cable.

» All panels provide All-Follow and
Single-Level switching, with 3 or 4
Break-Away programmable groups.

» LCD display (standard on all panels)
provides the following functions:

1) switcher status for all 8 levels

2) communication error with switcher

3) panel configuration status

4) switch malfunction alert

5) test mode monitoring

Powerful Software-Based
Control System

¢ 8 Levels Control System

* Virtual matrix mapping

* Source & destination locks
* 50 “salvos” available

* 50 “group switching”

* 20 different “panel formats”
* Definable defaults

* Disk back-up

* Panel ON-LINE diagnostics
* RS232 & RS422 serial ports

“Plug-in” Input & Output Modules

« Expand router size with our “plug-in”
Input & Output modules.

* Quick & easy maintenance, simply
exchange the malfunctioning module.

Test Mode Monitoring

» Activating this feature on the serial digital
model disables the matrix and allows the
user (o scan the incoming signal to identify:

1) the source input number

2) type of signal format incoming

3) percentage of equalization being utilized

4) SYNC status

P4 Digipath
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The Bottom Line:
Every October, the
salary survey is a
much-anticipated read.
But it’s more than just
numbers on how much
money yout're making
and whether yoir’re
making more or less
than last year. It’s about
people like you and their
concerns about the
fluctuating broadcast
industry. The salary
survey is about more
than just salaries; it’s
reflective of the mood of
the industry. 3

1995
salary
@ survey

just salaries....

Salarics rise and fall, budgets get cut, staff is
reduced — but the one trend that remains con-
stant is the importance of continuing education
and training. Whether through on-the-job train-
ing, college courses, seminars, workshops or
SBE certification, education is the key to keeping
pace with technology and new equipment. The
broadcast industry is evolving at a rapid pace
and expanding knowledge and skills are essen-
tial for moving forward.

Salary basics

However, salary is still the bottom lin¢, and
this is how salaries stacked up across the board
this year. In Table 1, enginecring salaries are
divided into five categories by job title: Execu-
tive/General Management, VP/Director of En-
gineering, Chief Engineer, Staff Engineer and
Operations Management. The survey results are
summarized by TV Top 50 and below Top 50
categories.

Executive/General Management salaries stayed
the same or decreased slightly over 1994. The
estimated Top 50 salary remained the same as
1994’5 at $75,000+. The below Top 50 salary
dropped a substantial amount by approximately
20%, from $62,500 in 1994 to $52,500 in 1995.

For the VP/Director of Engineering category,
salaries increased by more than $3,000 this year
in the Top 50 category; from $72,000 to $75,000.
The below Top 50 saw a decrease of $1,500,
from $47,500 in 1994 to $46,000 this year.

The Chief Engineer salaries saw a fairly signif-
icant increase of more than 10% over last year.
The estimated median salary for the Top 50
category is $58,571 compared to $52,500 in
1994.

Staff Engincer salaries saw a decrcase in the
Top 50 category of more than 7'/:% to $45,000.
The below Top 50 category saw a modest in-
crease of more than 4% to $32,333 this year
from $30,909 in 1994.

Operations Management salaries for the Top
50 stayed constant this year at $45,000. The
below Top 50 saw an actual increase of $3,125
rising to $33,125.
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By Dawn Hightower, senior associate editor

Table 2 summarizes salaries for cable and pro-
duction personnel in four categories with the fol-
lowing job titles: Executive/General Management,
VP/Director of Engineering and Chief Engineer,
Staff Engineer and Operations Management.

In the Executive/General Management category,
cable saw a slight decrease over last year from
$55,000 to $53,570. Production salaries held their
own over last year staying the same at $61,667.

The VP/Director of Engineering and Chief Engi-
neer salaries for cable remained constant over
1994 at $53,333. Production dropped $2,917 over
1994, with the 1995 estimated median salary drop-
ping to $53,750.

Staff Engineer salaries showed an increase over
last year in both cable and production categories.
Cable showed a slight increase at $36,000 over
1994 estimated median salary of $34,286. For
production, 1995 saw an increase of $2,500 from
$42,500 to $45,000.

The Operations Management cable category in-
creased slightly this year from $31,875 to $33,500.
Production showed a major decrease of more than
15% over last year. The estimated median salary
dropped from $43,333 to $37,222 in 1995.

The salary tables are on puge 72.

Survey details

The Intertec Corporate Marketing
' Research Department mailed surveys
to 2,500 Broadcast Engineering
subscribers on June 15, 1995. The
subscribers were selected on an “nth”
name basis. The research department
received 752 usable surveys, resulting
~in a 30.1% response rate.

=

Editor’s note: The complete results of the 1995 Salary Survey are available in
bound torm. The data is displayed in tabular and graphical form for easy
evaluation. Copies are available for $75 each. Contact Susan Link at 913-967-
1969 tor more infoimation on how to obtain the 1995 Salary Survey. Details
about the research methodology are available to any reader. Contact the BE
FAXback line at 913-967-1905 for a copy of the details.




Simply the best ENG wireless
in the world.
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Base = ALL EXECUTIVE/GENERAL VP/DIRECTOR OF CHIEF ENGINEER STAFF ENGINEER OPERATIONS TOTAL
BROADCAST MANAGEMENT ENGINEERING MANAGEMENT
RESPONDENTS Top50 | Below | Sub- | Top50 | Below | Sub- | Top50 | Below | Sub- | Top50 | Below | Sub- | Top50 | Below | Sub-
Top 50 | total Top 50 | total Top 50 | total Top 50 | total Top 50 | total
Less than $15,000 0% 2.9% 1.5% 0% 0% 0% 0% 0% 0% 0% 2.4% 1.2% 2.2% 7.4% 5.1% 1.7%
$15,00010$24,999 | 3.2% | 5.7% | 45% | 0% 0% 0% 0% | 7.1% | 4.0% | 2.4% [ 195% |108% | 0% |16.7% | 9.1% | 5.9%
$25,000 to $34,999 0% 11.4% | 6.1% 0% 16.7% | 7.8% 47% | 28.6% | 18.2% | 21.4% | 48.8% | 34.9% | 26.7% | 33.3% | 30.3% | 20.5%
$35,000t0 $49,999 | 12.9% | 25.7% | 19.7% | 12.2% | 47.2% | 28.6% | 20.9% | 32.1% | 27.3% | 31.0% | 29.3% | 30.1% | 31.1% | 37.0% | 34.3% | 28.5%
$50,000t0 $74,999 | 32.3% | 34.3% | 33.3% | 34.1% | 30.6% | 32.5% | 60.5% | 30.4% | 43.4% | 42.9% 0% 21.7% | 24.4% | 3.7% | 13.1% | 28.5%
$75,000 or more 51.6% | 20.0% | 34.8% | 53.7% 5.6% | 31.2% | 14.0% | 1.8% 11% 2.4% 0% 1.2% | 15.6% | 1.9% 81% | 14.9%
Estimated Median | $75,000+ | $52,500 | $63,571|$75,000+ | $46,000 | $61,429 | $58,571 | $42,727 | $50,357 | $45,000 | $32,333 | $36,000 | $45,000 | $33,125 |$37,727 | $45,000
Table 1. Engineering salaries for TV Top 50 and below Top 50 stations.
Base= NON- |  EXECUTIVE/GENERAL "vp/mg{;tf?smeenmc “STAFFENGINEER | OPERATIONS TOTAL The numbers tell all
~_BROADCAST MANAGEMENT & CHIEF ENGINEER L MANAGEMENT Table 3 shows a definite incre:
 RESPONDENTS  CRGLE | PROD. | SUB- | CAGLE | PAOD. | SUB- | CABLE | PROD. | SUE- | CABLE | PROD. | SUE | _ Table 3 shows a definite increase
. TOTAL ¥ TOTAL | TOTAL || oA in salarics of those engineers who
Less than $15,000 0% 0% 0% 0% 0% 0% 0% | 21% | 1.3% | 2.0% | 3.9% | 2.9% | 1.2% ! have SBE certification. Qur re-
$15,00010$24,999 | 3.3% | 0% | 1.6% | 2.2% | 2.8% | 24% | 21.9% | 8.3% | 13.8% | 19.6% | 13.7% | 16.7% | 9.5% search ShQWS that only one out of
$25,00010.$30,999 | 10.0% | 11.8% | 10.9% | 15.2% | 19.9% | 13.4% | 26.9% | 25.0% | 26.3% | 35.0% | 25.5% | 30.4% | 2130 | Lree engineers is SBE certified.
The numbers show that it pays to
$35,00010$49,999 | 30.0% | 17.6% | 23.4% | 30.4% | 22.2% | 26.8% | 31.3% | 20.8% | 25.0% | 21.6% | 35.3% | 28.4% | 26.2%  p—_ 8
$50,00010 $74,999 | 33.3% | 47.1% | 40.6% | 30.4% | 44.4% | 36.6% | 18.8% | 39.6% | 31.3% | 15.7% | 17.6% | 16.7% | 29.9% Following are the salary differ-
$75,000 or more 23.3% | 23.5% | 23.4% | 21.7% | 19.4% | 20.7% | 0% | 4.2% | 25% | 5.9% | 3.9% | 4.9% | 11.9% ences berween being SBE certified
Estimated Median | $53,570 | $61,667 | $58,125] $53,333 | $53,750 | $53,181 | $36,000 | $45,000 | $40,500 | 33,500 | $37,222 | $35,333 [ s43,871|  and not being SBE certified in the

Table 2. Engineering salaries for cable and production facilities.

four categories shown in Table 3:

* An SBE-certified VP/Director
of Engineering salary is

$70,000

$60,000

$50,000

$40,000

$30,000

$20,000

$10,000

$0

$61,429

VP/DIR. OF
ENGINEERING

CHIEF ENGINEER

B OVERALL
W SBE CERTIFIED
NOT SBE CERTIFIED

STAFF ENGINEER

ALL ENGINEERS

$12,500 higher than that of a
non-certified VP/Director of
Engineering.

* An SBE-certified Chief Engi-
neers salary is $9,166 over its
non-SBE-certified counterpart.
¢ An SBE-certified Staff Engi-
neers salary is $1,000 over a
non-SBE-certified Staff Engi-
neer.

* The SBE-certified salary for
all Engincers is $11,591 high-
er than the salary for non-
SBE-certified Engineers in the
same category.

Can vou afford these differ-
ences in salary? Call the Society
of Broadcast Engineers to get
more information on how you
can become SBE certified.

Call the SBE at
(317) 253-1640
for more
information on
how to become

Table 3. Engineering salaries compared with SBE certification vs. no SBE certification. Getting SBE certified really pavs.

SBE certified.
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The name SENNHEISER is synony-
mous with state of the art technology in
wireless transmission.

It stands for success in TV and radio
broadcasting of sports, music, and talk
shows. For successful major film
productions and conference zvents.
And for stage hits, from plays to
musicals and operas.

Choose SENNHEISER and you choose
unsurpassed system quality. Systems
with the ultimate in operational
reliability, from the first name in wireless
transmission. Whatever the application,
the SENNHEISER solution offers
interference free operation, and crystal
clear sound reproduction. As you'd
expect from the world’s No. 1.

SENNHEISER
THE NAME FOR PERFECT SOUND

THE WORLD'S

NO. 1

IN WIRELESS
TRANSMISSION:
SENNHEISER

Radio frequency or Infra-Red
Transmitter and Receiver
Syste ns. Hard-wired or
Wirel2ss Headphones and
Micrcphones

(/1 SENNHEISER

Sennheiser electronic KG - Postfach 100264 - D-30892 Wedemark Tel.: 05130/600-0 - Fax: 05130/600295

Circle (51) on Reply Card




BRSSO SRR R s e
|
i>

[; Salary Survey had to say:
|
f

|
I
|

|
I
|
I
I

[ and networks. Be willing to change and let

- Respondents respond

(on trends, problems and opportunities)

Here’s what some respondents from our 1995

Executive/General Management, Top 50

¢ | fear some reduction in quality if too much
deregulation takes place. I have always felt
broadcasters had some obligation 1o serve the
public interest.

* Where will funds come from to support two
stations for HDTV? Where will the construction
funds come from? Does the public really care
about HDTV?

VP/Director of Engineering, Top 50

¢ Allengineers need to become more computer-
literate to keep up with the new technology and
equipment.

¢ I believe there will be plenty of job opportuni-
ties for those with good technical skills and
experience.

* | see opportunity in spectrumconservation and
multicasting; HDTYV is sull up in the air and
distribution methods are going to be hot items.

Chief Engineer, Top 50
¢ Knowing RF and computers is the key to job
security.
¢ The future is automation run by computers

computers into your life, so you can continue to
work in the broadcast world.

Chief Engineer, below Top 50
* Keep on top of all the new equipment caming out.
* We need better training for people in engineering.

In the next one to five years,
great opportunities exist for
broadcast, cable and production
facilities as marketers of data
services and not just analog
entertainment.

Staff Engincer, below Top 50
* To remain a valuable asser as a broadcast main-
tenance engineer, you must be computer-literate.

Operations Management, Top 50

¢ Technical advances in equipment are exciting, but
the necessary training to operate them is notalways
available. More comprehensive training “off-air”
will translate to fewer mistakes “on-air.”

* Broadcasters need to invest in the employees who
understand this business, its potentials and weak-
nesses for the future.

Executive/General Management, production
¢ It’s difficult for a school to keep up with the

changing technology to prepare students for what

they might find in the real world. They could end
up in some old-fashioned analog-only environ-
ment, or they could wind up in a supermodern
digital-only location. Which do we teach?

VP/Director of Engineering and Chief Engineer,
cable/production

¢ Older engineers need retraining on some as-
pects of the profession, such as the new digital
technologies.

¢ With expansion of new technologies, digital,
HDTYV, data transmission and telco involve-
ment in cable, opportunities will be opening for
engineers.

Staff Engineer, cable/production

* It seems that good video professionals are

difficult to find. College-educated people have

great design skills, but Jack repair and mainre-

nance experience. We need educated, camperent

people that know how to use tools and test gear. |

* We can either keep up with technology or work
elsewhere.

Operations Management, cable/production
* The broadcast industry needs more training
facilities/schools or programs.
* Staying current with emerging technologies is

increasingly difficult. [ ]
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Ikegami’s Digital. The Perfect 10.

lkegami’s HL-57 is another video first:TV an extended-range continuously-variable
technology’s Perfect 10. The HL-b7, 10 Bit electronic shutter.
Digital Processing Portable Camera, provides A defail enhancement system includes
exceptional picture quality with stability and such advanced functions as: Skin Detail
repeatability, obtainable only through digital Diagonal Detail, Soft Detail and Slim Defail.
video processing. Together they produce a very high resolu-
Among the many advanced performance tion, yet smooth picture.
and operating features are: a horizontal The Perfect 1CG can accommodate on-
resolution of more than 750TVL, a S/N of board Beta SP® Beta® or MII® VCR's, or
befter than 62dB, a new Super V for improved  can be fitted for friax remote cantrol. Most -
vertical resolution, matrix correction for Unicam® accessories are compatible. ki el s
optimized colorimetry, a new menu-driven To learn more about lkegami’s Perfect 10,  which received the

. R = = Engineering Emmy Award
control system for operator convenience and  the HL-57, contact a Regional Sales Offica. for technical achievement.

T HE PROFESSIONAL’'S CHOICE

|
Ikegami Electronics (U.S-A.), Inc. 37 Brook Avenue, Maywood, NJ 07607 East Coast: (201) 3689171 Ik
West Coast: (310) 5340050 Southeast: (305) 735-2203 Southwest: (214) 8692363 Midwest: (708) 8349774 eg@aml
Beta SP® is a registered trademark of Sony. MII® is a registered trademark of Panasonic. Unicam® is a registered traderark of Ikegami.
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The Bottom Line:

While government and
private agencies
continue to stall and
pass the buck on revised
radio frequency
radiation (RFR)
standards, broadcasters
find themselves in a
quandary. Not only are
many broadcast workers
exposed to RF radiation
every day, but their
employers are often the
subjects of litigation
from a public
increasingly alarmed by
unseen technological
forces. Keeping up with
REFR regulation remains
a challenge for every
transmitter owner. &

Managing

By Penny Sirna Weigand

the risks

Between RF radiation and its legal
risks, broadcasters are doubly exposed.

The RF energy produced by broadcast stations
has been the subject of much study about how it
may affect the public health. This is why, in 1982,
the American National Standards Institute (ANSI}
first adopted a standard identifying the RFR
levels to which it believed people could safely be
exposed. The ANSI guideline was adopted by the
FCC in 1985 and became the first basis upon
which a broadcast station could be reviewed
regarding environmental and health issues sur-
rounding RFR impact.

Congress mandated the FCC to adopt an RF-
protection guideline pursuant to the National
Environmental Policy Act (NEPA). But the FCC
adopted the 1982 ANSI guidelines only as an
interim measure until the Environmental Protec-
tion Agency (EPA) set forth its own rules on RFR.
The ANSI guidelines incorporate frequency-de-
pendent radio protection guidelines over the elec-
tromagnetic frequencies of 300kHz to 100GHz.

ANSI guidelines are based upon the premise
that RF energy is absorbed at some frequencies
more readily than at other frequencies. For exam-
ple, it is believed that the human body absorbs RF
more easily in the 30MHz to 300MHz range than
at lower frequencies. Each frequency range is
given a different time-averaged exposure value
based on the average exposure expected over a 1-
hour period. ANSI guidelines are designed to
eliminate adverse affects of RF exposure on the
human body if followed judiciously. These guide-
lines refer to workers and to the public at large,
and therefore, apply to all areas accessible to
either group.

The risks

In basic terms, the further away a person moves
from the source of electromagnetic frequency
(EMF) or RF energy, the less exposure he or she
will receive. (EMF is a general term encompassing
all electromagnetic radiation, but it is often used
to refer specifically to the lower-frequency radia-
tion associated with power lines.} Prudent broad-
casters will take steps to assure safety within
accepted ANSI guidelines in addition to limiting
the cumulative exposure of employees.

Regarding specific health risks, there are con-
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flicting views at present. For example, a University
of North Carolina study suggests a risk of breast
cancer in female electrical workers, and Scandina-
vian epidemiologic studies support a childhood
leukemia risk due to EMF exposures. A Swiss report
tells of sleep disorders among those living near
shortwave transmitters. Meanwhile, schools built
under high-power electrical lines are discussing EMF
studies and mitigation options, cellular phone use is
being studied as a possible cause of brain tumors,
and police radar is being labeled as a cause of cancer
among those using portable units to detect speeding
vehicles. There is also concern that cellular digital
phones may interfere with pacemakers, and a study
links Alzheimer’s disease to EME Those who wear
2-way radios on a belt also report increased inci-
dence of kidney cancer.

In June 1990, the EPA declared that low-level
electromagnetic fields may promote cancer. The
question is to which low-level field(s) can the cancer
be traced if and when a “cancer cluster” occurs.
EMF emanates from power lines, electric blankets,
video display terminals, microwave ovens, TV sets,
radios — practically everywhere in the typical home
or workplace. So why should a broadcast station or
the broadcast industry be especially concerned?
Because if it knowingly or negligently acts in a
manner that exposes its workers or the general
public to a known or suspected health hazard, it
may be held liable in court for monetary, and in
some instances, even punitive damages. Broadcast-
ers should note that, in some jurisdictions, violation
of a statute is considered negligence per se — that is,
negligence as a matter of law.

The standards

One way to reduce or avoid possible future dam-
ages is to maintain a workplace that is in strict
compliance with federally adopted and state-man-
dated rules and regulations, and if feasible, to fol-
low the ANSI/IEEE C.95.1-1992 guidelines — the
most recent standard of record. (The Institute of
Electrical and Electronic Engineers [IEEE] has also
accepted the ANSI 1992 guidelines.) Although the
FCC has not adopted these new guidelines as of this
date — the 1982 ANSI standards remain the FCC
standard at present — in order to limit possible
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liability, it is always more prudent to
apply the most recently set (1992)
standard.

The FCC had been waiting for the
EPA to set an interim standard,
which was given a promised release
date of July 1995, before determin-
ing whether it would adopt the 1992
ANSI standard in part or as a whole.
But the EPA subscquently decided
not to adopt an interim standard. In
spite of this, FCC staff tentatively
expect to draft a recommendation
for the commissioners on revised RF
radiation regulations by the end of
1995. (One apparent problem with
the 1992 ANSI standard involves
the difficulty broadcasters might
have in measuring exposure levels.)

The rules
Generally, it is the broadcaster’s
responsibility to protect the general
public and its workers from unsafe
levels of RF radiation. Where there
are muluple RF contributors, all sta-
tions must reduce power or cease
operation to comply with the guide-
lines and ensure safety. However, it
is the holder of the tower license
who bears ultimate responsibility
for the composite power emanating

from the tower or source.

This mut

/

titransniitier microwcave site has no warning signs posted.

broadcaster’s actions are deemed
willful or wanton as to the duty of
care owed, then punitive damages
may be in order.

This leaves the hroadcaster in a
quandary. The standard is merely a
guideline, and where standards con-
flict, the most prudent course is to
follow the strictest standard. If a
worker develops a cancer or other
condition which he or she attributes
to EMF exposure, unless the work-
er can prove gross negligence by the
employer, the worker will likely be
limited to benefits under Workers’

Compensation laws if he or she can
link the injury to the workplace.
But is there any possibility that
the broadcaster could be held to a
higher standard than the state and/
or federal standard and be found
liable for negligence toward its
workers and/or the public> The
answer is ves. If a viable stricter
standard is found to exist, the
broadcaster may be held to a high-
er standard of care than the accept-
ed, current published standard or
law. For example, the U.S. Air Force
at the Kirkland Air Force Base in
New Mexico adopted standards
and RF limits stricter than the 1982
ANSI standard, as did Hughes Air-

Areas of high exposure must be
fenced, warnings must be posted, and for
ultimate safety, the transmitting site should
be in a remote location. When leasing tower
space, there must be sufficient information in
the lease to ascertain the RF emission output
by those leasing at the site. All licensecs at the
site must be protected, and there should be a
master plan regarding the manner in which
protection will be afforded. This means rules
should be posted at the site and clearly spelled
out in the lease.

Each site should be measured for RF radi-
ation and using worst-case calculations, a
consulting engineer should determine if the
site meets or exceeds the recommended guide-
lines. Everyone entering the tower site must
be protected and/or warned and trained on
how to proceed safely. ANSI and 1EEE also
require that all standards be reviewed every
five years for reaffirmation, revision or dele-
tion, and that broadcasters keep abreast of
changes in the standard.

The ANSIIEEE standard is a general stan-
dard and is not directed at a particular indus-
try. The standard considers averaging time
for induced-current microwave exposures,
whole-body and partial-body exposure vs.
organ-dose exposure and low-level exposure
in vitro. There is no guarantee regarding
long-term exposure. The only argument you
can make when faced with a lawsuit based
on long-term exposure damage is a defense
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of acting reasonably based on the current
available data.

The Occupational Safety and Health Ad-
ministration (OSHA) has not adopted a stan-
dard with relation to RF or EMF radiation
exposure. The only pertinent OSHA rule 1s
that a broadcast station must maintain a safe
and healthful workplace free of recognizable
hazards. Lock-out/tag-out devices must be
used where appropriate, hazards must be
identified, training for safety must be under-
taken, and there must be annual reviews and
testing of procedures. Accidental exposures
must be prevented, and a safery program
must be in place.

Findings of liability

If the broadcaster knows or should rea-
sonably know that a danger exists, then the
broadcaster owes a reasonable duty of care
to employees and to the public at large. If
the broadcaster does not exercise a reason-
able duty of care, and if an individual is
thereby injured, then that individual will
have a cause of action against the broad-
caster for negligence.

The broadcaster also owes the employees
and the public a legally recognized obliga-
tion to avoid unreasonable risk. If this duty
is breached, and if the broadcaster is found to
be the legal or proximate cause of damage,
then the broadcaster will be held liable. If the

craft, a subsidiary of the General
Motors Corporation. Some of these adopted
limits were 100 tires stricter than the 1982
ANSVIEEE standard. This means an ex-
posed individual could use one of these stud-
ies to argue that the broadcaster knew or
should have known that the 1982 ANSI
adopted standard offered insufficient protec-
tion, and therefore, the broadcaster was neg-
ligent and breached a duty of care.

The standard imposed will be “the reason-
able man standard,” which is a fictional
standard based on a reasonable individual
standing in the shoes of the defendant broad-
caster. The question posed by the court will
be whether this hypothetical person, faced
with all the facts and circumstances avail-
able, would have acted in the same manner as
the defendant broadcaster in the same or
similar circumstance.

The argument that exposure comes from
many sources may not protect the broadcast-
er. In general, joint tortfeasors are jointly
(together) and severally (separately) liable
for all plaintiff’s injuries. Joint tortfeasors are
two Or more persons acting in concert to
produce a single result, and are two or more
individuals or entitics whose independent
acts of negligence combine or concur to
produce a single result. Theretore, if a broad-
caster is found to be a contributing cause of
damage to a person or persons exposed to
EMF hazards, he or she will be liable.




I Fyou want
to make
the move from
tape to disk,
Ira Goldstone

has a few quick
words of advice:

Q: As Director of Engineer-
ing at Tribune Broadcasting,
youte in the midst of updating
your entire system. How do
you deal with the pressure?

A: Carefully.

Q: Right. So did you choose
the Louth ADC-100 automa-
tion system to bridge to disk or

give you future flexibility?

A: Yes.
Q: Meaning you liked Louth’s

ability to control all types of
ditferent devices?

A: Yes

Q: And you weren’t worried

about any problems with propri-

AU T O M AT I O N

etary automation software
or chcasing any disk vendor
you wanted?

A: No

Q: So if you were to give
advice on how to make the
transition to disk, without
worrying about where your
station goes in the future,
what would it be?

A: Louth.

Q: And what about the
multi-casting environment?
A: Lonth

Q: Of course, you’d still
need a media management
and traffic interface system
to tie it together. Any final
words of advice?

A: Louth.
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Damage control

A number of actions are recommended to
minimize potential damages. The tower at the
transmitter site should be marked by appro-
priate warning signs. The grounds should also
be marked by appropriate warning signs, and
painted lines, signs and/or fences should be
placed around high-exposure areas.

Common sense should dictate a few other
rules: Do not create high RF levels where
people are, or could reasonably expect, to be
present. Prevent people from entering areas
in which high RF levels are necessarily present.
Do not have workers engage in tasks on a hot
transmitter or tower. Turn off the power
when working in dangerously high-expo-
sure areas. Use a protective RF suit, such as
one made from a material called Naptex.

In office areas, do not place computers
where backs or sides expose workers to EME
{The backs and sides of computer terminals
generally have greater EMF output than the
fronts of the units.) Better yet, replace termi-
nals with portable L.CD units that do not
radiate high EME EMF penetrates walls, so
place monitors, computers and other equip-
ment on o