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The Way It HAS to Be 
TV-1000 and TV-80 

Audio Consoles 
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ARX -H100: Monitors. Analyzes. 
Saves your hide. 

ti 

As you lead the way into the digital broadcasting era, it's important to know your 

equipment will catch you if you fall. The Harris ARX -H100 Professional ATSC 

Broadcast Receiver is the first available product for off -air monitoring of a station's 

DTV signal. With the ARX -H100, you can analyze critical information, such as 

bitstream errors and PSIP data while also decoding audio and video in all 18 

ATSC formats. So you'll know your digital transmission is running smoothly...or if it's 

not. Sort of a transmission safety net. The ARX -H100. Another Harris product that 

fills the gaps in the DTV air chain. To catch you if you fall. 

1-800-4-HARRiS ext. 3092 www.harris.com/communications 
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next level solutions 
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G E . N E R A T 1 O N 

We have an awful lot of DVCPRO in the field and we're getting 
great reports. Our many stations are very happy with their deploy- 
ment of DVCPRO for news and programming. The picture quality is 

great and it has improved our broadcasts. 

Sinclair and Panasonic have been doing business for many years now. 
We have always had a great relationship, and have never been disappointed. 
Panasonic has always stood 100% behind their products and go above and 
beyond to support us. 

Our cost of operation is much better with DVCPRO, 
reducing our overall cost 

of operations. This is 

particularly noteworthy 
where we have replaced 

Betacam products. 

DEL PARKS VICE PRESIDENT, ENGINEERING & 
OPERATIONS, SINCLAIR BROADCASTING 

h 

We have 18 months of experience with an extensive amount of 
DVCPRO equipment, some 60 camcorders, 250 decks. The cost of ownership 
has been very reasonable. A DVCPRO tape costs $20, but we get 350 passes! 

We're very pleased. 

We have had substantially better results than we expected. 
In head life, the spec is 1,500 hours, but we are getting 4,000 hours 
plus of use; the tape life is fantastic. 

I'd give Panasonic an "A." On the whole, Panasonic provides a 

quick turnaround and is very responsive to design issues. They're 
experienced in coping with the real world. 

KEITH BLAND SENIOR VICE PRESIDENT, 
TECHNOLOGY, BENEDEK BROADCASTING 

sir 

f'lll;'lli/'ll °;°Ill !'lll Il!O 
For more information on the latest DVCPRO products, call: 1- 800 -528 -8601 

(Upon request enter product code 3) 
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T E L E V I S I O N A ND V ID E 0 

I just returned from shooting in one of the dustiest environments in 
America, the South Dakota Badlands. My DVCPRO camcorder worked great. I h 
lost a shooting day in the two years I've been using DVCPRO, that says it all. 

I travel around the globe shooting documentaries. No matter where I 

in the world, I call Panasonic and they straighten everything out. 

Shooting with a lighter camcorder and the format's "shirt- pocket- sized" to 
provides me with many benefits. A lighter weight camcorder allows me to do more 
things in one day. If you do it all yourself, and l' do, you can be more produ 
and creative. 

JON ALPERT N NE -TIME EMMY AWARD -WINNING 
CAMERAMAN AND REPORTER 

Two years ago, KOLD, Tucson, AZ, served as our test bed for DVCPRO. Arizona 
is a very hot and dusty place. DVCPRO has meet the challenge ai 1(011) and at our 
other stations, and has proven extremely reliable. DVCPRO has been very reliable at 
Raycom with no signs of major failure. No news is good news here. 

Panasonic has responded quickly every time we've called. They have gotten right on top 
of the few issues we've had. Panasonic is very responsive to our questions, doing all you could ask. 

To us, value is the combination of product cost and its cost to operate. DVCPRO 

has been superb. We're very 
pleased with the original cost 
and the cost of maintenance and 
repair. DVCPRO is properly 
priced. We didn't have surprises 

like with competitive products. We originally evaluated warranty costs, product cost, 
parts costs, everything, and Panasonic met and continues to meet our requirements 

DAVE FOLSOM VICE PRESIDENT, 
TECHNOLOGY, RAYCOM MEDIA 

Panasonic 
Broadcast & Digital Systems Company 

www.panasonic.com /pbds 
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Features 
90 Going mobile 

By Barry H. Bennett 
Remote trucks need to be carefully designed and engineered. 

96 Understanding ENG link failure 
By Gary Schuat 
The last thing you need is a link failure in the middle of a live shot. 

100 MPEG -2: Challenges and 
opportunities in broadcast 
By Paul Mears and Arun Ramaswamy 
What you need to know about MPEG to thrive in a DTV world. 

Beyond the Headlines 
NEWS 

14 DTV -Utah launches cooperative effort 
16 24fps: a possible production standard? 
18 Cable joins EAS effort 
22 Accom acquires Scitex 
24 FCC levies new fees against broadcasters 
26 DTV98 a success 

FCC UPDATE 
28 New rules adopted for unbuilt stations 

EXPERT'S CORNER 
30 ATSC encoding 

Digital Handbook 
TRANSITION TO DIGITAL 

34 Digital video basics 

COMPUTERS AND NETWORKS 
42 The EBU /SMPTE Task Force Report: A window to the future 

ASK DR. DIGITAL 
46 Too much camera? 

(continued on page 8) 
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Tie (11) on Free Info Card 

rCa;tPC' from Philips Digital Video Systems puts you in the driver's seat when you 

d to broadcast interactive digital data to personal computers. Now you can explore new 

vith opportunities by sending databases and large files anywhere in the world -in a 

rter of seconds. High speed, high security, and open architecture makes CleverCastPC 

only true end -to -end solution for your datacasting future. To learn more, call 

I free 1- 800 -972 -4287, or visit our web site at www.broadcast.philips.com. 
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ON THE COVER: 
Photography supplied by Sony. 
High definition truck (HD1) owned 
by NMT stationed outside of Madi- 
son Square Garden. HDVS equip- 
ment installation by Sony. Built by 
Bennett Systems. 

Systems Design & Integration 
SYSTEMS DESIGN SHOWCASE 

74 Primestar's digital QA Center 
84 New Orleans Access Television 

TRANSMISSION & DISTRIBUTION 
68 Directional antenna systems 

PRODUCTION CLIPS 
72 NLE for news 

New Products & Reviews 
APPLIED TECHNOLOGY 

108 Panel antennas: Flexible solutions for the broadcaster 
112 The Synctrix FibreHydrant 

TECHNOLOGY IN TRANSITION 
116 Transmitters: By the numbers 

NEW PRODUCTS 
118 Panasonic Quickcutter, plus other new products 

BUSINESS WIRE 
128 Harris Corporation acquires Intraplex, plus other business news 
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WEB SITE DIRECTORY 
www.broadcastengineering.com 

Feature Articles 

Departments 

New Products & 

Reviews 

Classifieds /Jobs 

Marketing/ 
Advertising 

Reader Resources 
Editorial calendar 
Article archives 

Contact the Editors 

Questions? Contact: 
Jim Saladin 
jim saladin@intertec.com 
913/967 -1905 fax 
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Editorial 
Reader Feedback 
Management 
Classifieds 
Advertisers' index 
EOM 

FREEZE FRAME 
A look at the technology that shaped this industry. 

Do you remember? 
Compared to today's HD trucks, 
this 1987 truck built for NBC looks 
almost antiquated. The truck was 

described: "used for large...sports 
programs that require sophisticated 
taping and switching functions ". 
First five entries correctly 
identifying the video switcher 
shown win Broadcast Engineering 
T- shirts. Send entries to: 

brad dick @intertec.com or fax 
913 -967 -1905. 
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ittere 

kv 

vvhere it rV go ` look no further than Editbox Platinum. 

Its all you'll ever need to edit video 

and audio. It is the ultimate blend of creativity, productivity and reliability - a blend 

which turns lobs round fast, and will attract - and keep - viewers. 

Platinum is the most affordable, productive, on -line, non -linear editing system 

ever. Its based on an entirely new super -fast platform, making Platinum seriously 

Y2K compliant, so you can forget about obsolescence or the cost of replacement 

CPUs. Our patented disk technology is hassle -free and gives you the fastest 

auto- conforming in the business. 

Audio's hot too. Platinum's unique system combines the physical 

tools from linear suites with the revolutionary non -linear audio 
tablet and 'pick and place' audio editing. 

And because we really understand the native colorspace of television, Platinum 

offers you total digital transparency and the most precise keying and color 
correction there is, with no -loss revisions no matter how many times material is 

reworked. 

01111111 

Platinum is open too: a range of industry standard plug -ins will soon offer 

stunning effects power, and Clipnet' will bring background load and I-Igh speed, 
multi -resolution, multi- format networking with any other systems. 

...take a look at where it came from. 

QUANTEL 

Quantel has been the world leader in digital for over 20 years, consistently giving 

broadcasters new and better ways of working with revolutionary systems like 

Paintbox', the system that defined digital video graphics, Harry°. the world's first 

non -linear editor and Henry', the ultimate effects editor. 

So, to find out where digital editing is really going, 
call 1 800 218 0051 ext. 816 now. All callers will receive our new 
Episodic Effects book absolutely FREE. 

EDITBOX PLATINUM 
the seriously affordable on -line editor 
Part of Quantel's editing family: Platinum Magnum Henry Infinity 

Fall our 24 hour Editbox Hotline now: 1 800 218 0051 Ext. 816 
] uantel Inc., 28 Thorndal Circle, Darien, CT 06820 Tel: +1 203 656 3100 Fux. i ¿uú 656 3459 http: / /www.quantel.com 
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Broadcasters pay for carriage 
Our fearless FCC leader recently commented that he preferred that the Commission not be tasked 
with having to deal with digital must carry. It's apparently not important enough to address. The issue 

of digital must carry represents the future of over -the -air broadcasting and yet the very Commission charged 
with overseeing broadcast seems unwilling to address it's future. (Except to levy a 5% TAX on TV stations 
for any new revenue -generating schemes they might come up with.) 

Rather than help protect the industry charged with implementing our nation's digital future, these 
bureaucratic appointees again want to play politics. This commission is shirking its responsibility by allowing 

cable to deny carriage to local TV stations, or charge these TV stations for 
the "privilege" of being carried. 

I wonder if the commission has really considered what the failure of 
digital must -carry will have on Reed Hundt's famous DTV time schedule? 
Does anyone really think that if cable isn't required to carry every and all 
transmitted signals from full -power TV stations that DTV will grow? 

A recent study by Forrester Research predicts that fewer than 1 million 
homes will have an HDTV set by 2003. That represents only 1% 
penetration over the next four years! However, according to the schedule 
set forth by the FCC, some 40% of American homes are supposed to be 
watching DTV by then. 

America is saying, "I want digital - but that means cable too!" Cable 
has been allowed to drag its heels, kicking and screaming into the digital 
age. While broadcasters, must meet an artificial schedule of build out 
(again for political, not technical, reasons) cable is allowed to claim that 
it is unprofitable to upgrade its systems to digital capacity. 

However, there is a simple so ution. Put cable on the same digital schedule as broadcasters: 
May 1999: All cable systems in the top 10 markets must offer digital service. 
November 1999: All cable systems in the top 30 markets must offer digital service. 
May 2002: All MSO -owned cable systems must be transmitting digital service 
April 2003: All cable systems in top 50 markets must offer digital service. 
April 2004: All cable systems in the top 100 markets must offer digital service. 
April 2005: All cable systems in top 200 markets must offer digital service. 
April 2006: All cable systems must offer digital service. 
All- channel digital must -carry begins the day a cable system begins digital service. 

Seems to me that if Washington can require a TV station in Podunk, USA to spend $1 million or more to 
transmit Roseanne or Oprah in digital, then monopolies (called cable) should be made to do the same. 
American viewers deserve nothing less. 

At Broadcast Engineering's recent DTV98 seminar in Chicago, we had the unique opportunity to see how 
HDTV was perceived by everyday viewers. At the conference, a large exhibition display was held just outside 
the seminar hall. While those of us at the conference had seen HDTV before, the hotel staff had not. It was 
fascinating to watch these people experience HDTV for the first time. 

To a person, they loved the images. They often returned with coworkers to show them HDTV. They were 
excited about what they saw. Most wanted to know when they could get HD, not what it would cost. 

If the FCC is going to require broadcasters to follow a DTV schedule, and if it can negate local zoning 
ordinances for outdoor antennas, then it must require cable to implement digital on the same schedule as 
broadcasters - all without charging them for every "bit" of delivery. 

direct: brad_dick @compuserve.com 
website: www.broadcastengineering.com 
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Brad Dick, editor 
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The instillation of a nEw all- digital production switcher into an 

all -analog broadcast fac lity created a big challenge. The Miranda 

imaging Sedes of ronve-sion products have exceeded our expectations 

with the flexibility and stability that we needed in our transition 

to digital." 
.Bob Sid', Engineering Maintenance Supervisor 

UPN44 HT06, St. Petersburg, Florida 

Miranda 
Miranda Technologies inc. 

Tel. 514.333.1772 
Fax.514.333.9828 

1-800-224-7882 

www.miranda.com 

The imaging Series 

Modular. Digital Video And Aude Tntnt"fl'n- 

Space age tools at an earth) rice rfonnance ratio; The imaging Series offers a D 9 y P fPe 9 9 

. wide range of modular, thoroughly engineered interfaces for a systems solution that 

f grows with your digital facility. Your choice for high quality, ease of use and reliability. 

/ 4:2:2 /NTSC /PAL encoders and decoders' / Ancillary Data Processors / 4:2:2/CAV D to As and A to Ds / 4:2:2 Ethernet MUX /DEMUXs 

vi Audio D to As and A to Ds / Digital Video & Audio DAs / 4:2:2 & 4fsc Converters / Frame Synchronizers / Logo Generators Ask cc.. , uol software! 

/ 4RU frame fits up to 16 imaging Series video and audio modules / Full power redundancy with second power supply / Built -in sedal port for remote control / Hots 
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One more Band -Aid 
I find it ironic that even as the progres- 

sive proponents seek to banish interlace 
from the face of the TV earth, they 
continue to support another "legacy" 
that has been around almost as long, one 
that causes even more headaches on a 

daily basis. That "legacy" is the 59.94Hz 
frame rate, and its necessary Band -Aid, 
dropframe timecode. A few years ago, 
Charlie Rhodes suggested that maybe it 
was time to return NTSC to true 60Hz 
operation. While this causes some prob- 
lems with composite digital systems, it 

does attempt to fix several more. Mr. 
Rhodes demonstrated that concerns from 
the 1950s regarding over -the -air inter- 
ference are no longer justified, and that 
the time for the 0.1% offset is past. 
(How many times have you heard that 
"the time for interlace" has passed ?) 

Now I hear that SMPTE is considering 
adding another "fix" to dropframe time - 
code and proposing to change the refer- 
ence frequency again (although by a 

significantly smaller amount.) They are 
also proposing to "fix" the analog 
black burst signal so it could allow 
digital audio devices to be properly 
synchronized. 

The experts say that it is too difficult to 
simulcast 59.94Hz NTSC and 60Hz 
HDTV. Most of the up- and downcon- 
verters I have seen have frame buffers 
and external reference input on them 
already, so what's the big deal? Don't get 
me wrong, I know there is no quick fix 
for all of today's problems, but maybe 
60Hz is an idea whose time has returned. 
What's wrong with this picture: 50, 60, 
24, 48k, then 59.94... Hz? Yes, we've 
learned to live with it, but timecode and 
digital audio sync problems are a daily 
source of broadcast and post- produc- 
tion grief. If only for the timecode and 
digital audio reasons, I think the world 
would be a better place without an odd- 
ball 59.94 frame rate. 

NAME WITHHELD DUE TO PROFESSIONAL 

AFFILIATION 

NEW YORK, NY 

PECIAL REPORT 
IP1999 SALARY S 

Exactlÿ N2f` reilop-wo 

a 

Sad, but true 
Dear Editor: 
The article on salaries incorrectly lists 

the median salary for below top 50 
chief engineers at $42,000. Median 
should be the point at which 50% make 
above and 50% make less. The other 
data in the table shows only 44.8% of 
chief engineers making less than 
$45,000, so the median should be above 
that. Last year it was right at $45,000. 
What is the correct median income? 
Many of us use this information in 
salary negotiations, so incorrect data 
can be harmful. 

BOB MARDOCK 

Editor's response: 
The data in the Broadcast Chief Engi- 

neer table on page 99 is correct. This 
table is simply a condensed version of 
the raw material, where the salaries 
were broken down into smaller catego- 
ries. The printed table was just short- 
ened for space reasons. 

In regard to the decreases in some 
salary categories (certified engineers for 
example) these salaries are also correct. 
The results are statistically valid and 
based on the responses from surveyed 
readers. We have not changed the meth- 
odology from previous years and there- 

12 Broadcast Engineering January 1999 

fore the data are as valid as ever. 
While it may be tempting to do so, 
please don't blame the messenger for 
the facts. 

BRAD DICK 

EDITOR 

Fertile ground 
Dear Sir, 

After reviewing Paul McGoldrick's 
article "Needed: Analog engineers," in 

the October issue, I felt a need to con- 
tact him, or at least the people at Broad- 
cast Engineering. 

I am a technical maintenance engineer 
at Harpo Studios in Chicago and also a 

graduate from Napa Valley College in 
Napa, CA. This small community col- 
lege has an extensive Electronics, RF 
and Video Engineering program. 

I have always considered it a "sleep- 
er" program in that not many people in 

the industry are aware of it. Yet, it 
produces the kind of engineers Mr. 
McGoldrick suggests are a dying breed. 
A lot of these people, including myself, 
were hired before formally graduating 
by companies like Sony (San Jose), 
The Grass Valley Group and many 
local broadcast and post -production 
facilities. 

The men behind the program are Gary 
Vann are Ernie Abbot if anyone is in- 
clined to check it out. 

BILL HOLM 
BILLNTffF@MSN.COM 

Send your comments to: 

brad_dick @compuserve.com 

or fax 913 -967 -1905. 

Also check out the BE website at 

www.broadcastengineering.com 
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IXDeko: 

Peel out in front of 

your competition. 

Deko Features: 

Manipulate multiple layers 

simultaneously 

New effect-to-fill 

Individual character motion 

in 3D space 

No rendering of effects 

Powerful motion editor 

Intelligent automation 

interface 

Chyron' file conversion 

ODBC compliant 

Powerful BroadNeT networking 

XDeko. (haracter Generation With Special X. 
You're live and time is short, but you can still create stunning 

2D graphics in 3D space. You can even pull the latest stats 

from a database and take them live to air. Now, you're 

creating killer effects so every broadcast is an absolute 

standout. Punch up professional quality graphics and instantly 

create multiple DVE moves per character, word, or layer - 
shatter, rotate in 3D space, page -turn into pos-tion, shards, 

water ripples, quad splits and falling tiles. This is the only 

character generator with real -time, 3D effects for rows, words, 

characters, logos, and layers. 
PINNACLE FXDeko. It will definitely have an 

effect on you. And your broadcast. SYSTEM S 

www.pinnaclesys.com See What You Thini 
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DTV disharmony 
When a DTV station moves in next 

door to an existing NTSC channel, a 
certain adjustment period is bound to be 
necessary. The players in this particular 
instance are Frank Martin, chief engi- 
neer of KPXN -TV Channel 30 (NTSC) 
and Frank Geraty, director of broadcast 
operations and engineering at KTLA- 
DT Channel 31. 

While one camp was trying to get its 
new DTV transmitter system on the air, 
the other camp found not only that it had 
new RF neighbors, but some unforeseen 
issues had been raised in the process. To 

make matters 
worse, the his- 
torically good 
communica- 
tions channels 
between the en- 
gineers in South- 
ern California's 
broadcast com- 
munity had bro- 
ken down for 
the first time in 
a long time and 
things had got- 
ten out of hand. 

It is important to bring to your atten- 
tion to what happened and to what 
measures can be taken to avoid this type 
of problem. If you want to see the entire 
text of the discussion, go to http: // 
207.42.32.124/cgc postings.htm#DTV - 
DISHARMONY . The incident came to 
light in a newsletter published by Bob 
Gonsett which serves the Southern Cal- 
ifornia broadcast community. 

Keep in mind the obvious: Having 
NTSC and ATSC stations occupying 
adjacent channels is a new phenome- 

Frank Geraty, direc- 
tor of broadcast op- 
erations and engi- 
neering, KTLA -DT 
Channel 31 

non. Older TV sets, cable headends, 
master antenna systems, etc. were not 
designed to accommodate different 
types of emissions hitting their receiv- 
ing front -ends and IFs. 

The receiving end won't be the sole 
point of address for what appear to be 
interference problems; the FCC has 
spelled out important prescriptions for 
both the new ATSC and the existing 
NTSC transmitter installations. 

There are several ways to reduce the 
possibility of interference. One is to 
have the DTV pilot carrier and the 
NTSC visual carrier frequency locked 
together. This is spelled out in Section 
73.622(g)(1) of the FCC rules and reg- 
ulations: "DTV stations operating on a 
channel allotment designated with a 
"c" in paragraph (b) of this section 
must maintain the pilot carrier frequen- 
cy of the DTV signal 5.082138MHz 
above the visual carrier frequency of the 
analog TV broadcast station that oper- 
ates on the lower adjacent channel and 
is located within 88Km. This frequency 
difference must be maintained within a 
tolerance of plus or minus 3Hz." Be- 
cause KTLA -DT operates on channel 
31c, according to the allocations table 
of Section 73.622(b), this would apply. 
Another way to maintain frequency 
stability between the two stations is to 
install and lock to GPS frequency refer- 
ence equipment at both stations. 

Martin pointed out that the KPXN- 
TV/KTLA-DT situation may not be the 
only Southern California -based dilem- 
ma. There is the issue of KVEA -TV Chan- 
nel 52 and KABC -DT Channel 53. To 
date, there have been no reports of prob- 
lems between these two stations. 

Geraty reported that KTLA voluntar- 
ily shut down its DTV operation until 

they could ensure that their DTV pilot 
carrier was locked to within +/- 3Hz of 
KPXN, Channel 30's licensed visual 
carrier using their GPS reference signal. 

Gonsett noted the importance of 
checking the FCC's allocation table 
(Rule Section 73.622(b) as revised) to 
see if your DTV station will be on a "C" 
designated channel. Your construction 
permit won't necessarily say. When a 

"C" designated channel is used, the 
DTV pilot and NTSC visual carrier 
frequencies must be precisely locked 
per FCC Rule Section 73.622(g)(1). 

Gonsett also suggested that the epi- 
sode underscores a need for the FCC to 
rethink its rapid DTV deployment. 
"There needs to be a built -in experi- 
mental period - perhaps two months - where the effected NTSC station 
could ask the DTV station to reduce 
power or sign off completely while the 
NTSC attempts to repair affected 
fringe -area receivers, especially those 
at CATV headends," he said. As more 
DTV stations sign on, it is likely that 
CATV headends and many individu- 
al NTSC viewers will suffer interfer- 
ence effects even if the frequencies are 
locked. Certainly, DTV needs to be 
introduced in a harmonious way to 
avoid outright disruption of estab- 
lished NTSC viewers. 

If you have questions for any of these 
gentlemen, you can e-mail them direct- 
ly, as follows: Frank Martin, chief engi- 
neer, KPXN -TV Channel 30, ednixon@ 
ix.netcom.com Frank Geraty, director of 
broadcast operations and engineering, 
KTLA 5 /KTLA -DT 31, FGERATY 
@TRIBUNE.COM or Bob Gonsett, con- 
sulting radio engineer, Communications 
General Corporation (CGC), 
rgonsett@connectnet.com 

24fps: a possible 
production standard? 

We've lived with NTSC (standard -def- 
inition television - nominally 30 frames 
[60 fields] per second), in virtually all 
aspects of production and distribution 
for so many years, it's hard to shift gears 
and think differently. At the October 
SMPTE meeting in Los Angeles, it ap- 
peared that parts of our industry were 
looking to use different scan and frame 
rates for different applications, but still 
remain under the same ATSC banner - 

a sort of unity through diversity. 
Sony's Larry Thorp and Panasonic's Dave 

Wisewell announced that their respective 
companies will be showing 24- frame, 
1080p production equipment at NAB. 
This approach makes a great deal of sense. 
It will eliminate one major problem right 
off the bat: 3:2 pulldown. Abandoning 
interlace in these first generation machines 
may be a different story. 

The 24fps, 1080p part of the ATSC 
standard may be on its way to becoming 
a de facto standard when working with 
film -based material. Thorpe and Wisewell 
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stated that having 
the VTR work at 
24fps would be a 
popular solution 
to many of the 
post -production 
companies. 

See February's 
edition of Broad- 
cast Engineering 
for a complete dis- 
cussion on 24fps 
as a new produc- 
tion standard. 

Dave Wiswell, 
group manger, 
advanced TV 
products, 
Panasonic 

www.americanradiohistory.com

www.americanradiohistory.com


Put /oag -range 
VI:51oaíntoyour 

4'/ta/tnawagement 
system. 

Conceived with a vision, the Roswell" Facility Management System puts you in complete control of your 
digital future. Designed specifically for multichannel digital TV, the Roswell system provides complete workflow 
automation; from traffic scheduling to on -air operations. 

The Roswell system will manage your metadata and electronic program guides, along with the material, 
media, and playback resources in your facility. And Roswell tightly integrates with our new Bowser" Visual 

Asset Manager to let you see and hear digital material from the convenience of any PC workstation. 
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Cable joins EAS 

efforts 
Readers may recall that all broad- 

casters had to be online with EAS as 
of January 1, 1997 or show a pur- 
chase order indicating that equipment 
was on its way to the station to re- 
place the old EBS gear. Cable was, of 
course, given a break. In September 
1997, the FCC adopted a Report and 
Order (R &O) in which it spelled out 
the Emergency Alert System (EAS) 
requirements as they apply to wired 
and wireless cable systems. In that 
R &O, a phase -in period was speci- 
fied which outlined how and when 
cable operators must comply with 
EAS requirements. 

The main purpose of replacing EBS 
with EAS, as stated by the FCC, is to 
replace the weekly "this is only a 
test" message for TV and radio sta- 
tions with less obtrusive weekly tests 
and shorter, monthly on -air tests, but 
that isn't all. Not everyone watches 
TV or listens to the radio, and provi- 
sions for alerting the sight- and hear- 
ing- impaired were a goal. The FCC 
wanted other media, besides broad- 
cast, to be able to notify the public of 
impending emergencies. The first step 
in broadening emergency alerting 
beyond broadcasters is with cable. 

Cable participation in EAS is not 
optional. The FCC says that all cable 

systems, wired and wireless alike, will 
participate. 

Cable EAS will be done in accordance 
with the following schedule: 

Systems that serve 10,000 or more 
subscribers are to have installed EAS 

equipment and be providing EAS audio 
and video messages on all channels by 
December 31, 1998. 

Systems with more than 5000 but 
fewer than 10,000 subscribers must 
install EAS equipment and provide EAS 

audio and video messages on all chan- 
nels by October 1, 2002. There are 
about 900 systems with between 5000 
and 10,000 subscribers, with the re- 
maining bulk of the systems having 
fewer than 5000 viewers. 

Systems with fewer than 5000 
subscribers are to provide either na- 
tional level EAS messages on all pro- 
grammed channels (including the re- 
quired EAS test messages), or install 
EAS equipment and provide a video 
interrupt and audio alert message on 
all programmed channels, as well as 
EAS audio and video messages on at 
least one programmed channel by 
October 1, 2002. 

The only distinction made by the FCC 
between wired and wireless cable op- 
erators is where they added the num- 
ber of subscribers served by a fixed - 
station transmission site to the wire- 
less criteria. 

The FCC will allow any existing local- 

warning systems to remain operational, 
providing they don't preempt or con- 
flict with EAS. Satellite Master Antenna 
Television (SMATV), Open Video Sys- 

tems (OVS) cellular and wired -telephone 

DTV closed cap- 
tioning tested 

The Electronics Industry Associ- 
ation (EIA) has issued a new stan- 
dard for closed captioning in a 

DTV environment. The new stan- 
dard EIA -708 specification pro- 
vides for expanded closed- caption 
capabilities at the receiver. In addi- 
tion, the ATSC standard, A/53, 
specifies how to carry closed cap- 
tion, either EIA -608 (the SD stan- 
dard), EIA -708 or both, in the 
digital ATSC datastream. 

Until recently, the typical NTSC- 
to-DTV conversion dropped closed 
captioning. On November 4, 
WCVB, Boston, had the first live, 
on -air broadcast with the new DTV 
closed -caption information. A Lu- 
cent/Harris Digital Video Flexi- 
Coder tied to an ULTECH DTV- 
708 Closed Caption Data Server 
made the broadcast possible. More 
information: www.lucent.com/Idv; 
www.atsc.org; www.fcc.gov /dtf/ 
caption.html 

Recording milestone 
To mark the 100th anniversary of 

magnetic recording, IBM has announced 
the world's highest -capacity hard drive, 
the Deskstar 25GP. The unit is a 25GB 
drive that has 5000 times the capacity 
of the 5Mb hard drive it introduced in 
1956. According to IBM, the new drive 
will hold either the double- spaced typed 
text on a stack of paper more than 4000 
feet high, 20,000 digital images, or more 
than six full -length feature films. 

With the higher bit capacities required 
for HDTV, this device, though aimed at 
the PC market, has great potential in 

broadcasting. IBM says they have anoth- 
er product targeted for video editors, 
engineers, scientists and other extreme - 
performance PC and workstations users, 
the 22GB Deskstar 22GXP, a high -ca- 
pacity, desktop -PC, 7200RPM drive. 

Although the 5400RPM, 25GB drive 
would probably work, it is designed 
more for consumer users who want high 
capacity and good performance. 

IBM says that both 
drives are ideal for stor- 
age- intensive applica- 
tions such as multime- 
dia, video streaming, 3D 
graphics, digital photo 
albums and storage of 
large images download- 
ed from the Internet or 
intranets. 

The capacity and rota- 
tional speed are not the 
only factors enhancing 
the performance of these 
drives. These are among 
the first drives to feature 
Ultra ATA/66, an inter- 
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face that doubles the transfer rate. For 
a fact sheet on the 100th anniversary of 
magnetic recording go to www.ibm.com/ 
harddrive. 

In honor of the 100th year of magnetic recording, IBM has 
released the Deskstar 25GP. The unit has 5000 times the 
capacity of the hard drive it introduced in 1956. 
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Five hundred years ago, the world was flat. But Columbus didn't let 

the uncertainty of the unknown stand in the way of discovery. And now, 
MAV -7o Serrer 

Discover the world of digital broadcasting 

with us and you'll never look back. 

as you move into the world of DTV, you don't have to either. That's because with Sony, you get the 

broadest range of digital solutions for broadcasting today. Start with our MAV -7o. 

??:üi¡p' S .i¡ië 

BD% -Eioou Encoder 

R E A D Y 

It's a scalable, MPEG -2 video file server that lets you navigate the 

transition to multi- channel SD and HD programming. Then we have our BDX- Series encoders, 

which make it easy for you to begin efficient digital transmission, today. 

MAV -70 Server 
Fibre Channel networked 

RAID -3 disc array 
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Data tape integration 

BDX- Series Encoders 
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Multi- channel multiplexer 

Scalable bit rates 1.5 to 50 Mbps 
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HDC'AM'" 

OW 

Anc Sony provides the most comprehensive line of glue products in the new digital world for format 

conversion, digital distribution and processing. We also offer digital 

cam :orders and VTRs -including Betacam SX, Digital Betacam` and 

BVP -goo Studio Camera 

HDCAM'" to meet your digital format requirements. In addition, we offer a full line of SD and 

HD studio and OB cameras to complete your broadcast solution. And we've built our solutions on open 

systems, such as MPEG -2, so you get increased interoperability and easy migration into the future. 

They're all backed by Sony's service and support programs. So, don't 

HDCAM HDW-700 Concorde, 

be afraid to venture into new territory. Embark on a journey and discover the digital advantage Sony 

can offer. Call us at I -800 -635 -SONY, ext. BC or visit www.sony.com /broadcast. 

M HDW -500 VTR 
Ilaneous HD /SD output 
Digital jog audio 
els 20 -bit digital audio 

our 1/2 HD cassette 

We're ready. Are you? 

HKPF /BKPF Digital BVP -900 Camera 
Processing 16:9 CCD imager 

SD /HD in the same frame 12 -bit DSP 

Easy migration to HD Switchable 16:9 and 0:3 

Over 75 different modules 
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services are exempted from participat- 
ing in any EAS programs. 

I would be remiss if I didn't raise a 
question about a very large viewing 
audience that probably eluded the FCC 
when it first drew up its EAS plans. The 
direct -to -home (DTH) satellite indus- 
try crossed the historic 10- million cus- 
tomer mark at the end of October, 
adding more than 232,000 subscribers 
during the month. By the end of Octo- 
ber, DTH satellite service totals for the 
U.S. stood at 10,044,463. 

DTH is cable's biggest threat. Di- 
recTV added 107,000 subscribers in 
last October with the satellite provid- 
er signing up over 864,000 new cus- 
tomers during the first 10 months of 
the year. DirecTV's audience stands 
at over 4.165 million. EchoStar's 
DISH Network added 100,000 cus- 
tomers in October for a 10 -month 
total of 669,000 in 1998 and now has 
1.709 million customers. PrimeStar 
reported the addition of 40,707 in 
October, bringing its total to 2.207 
million. C -Band lost more than 
15,000 subscribers during the month, 
according to General Instrument's Ac- 

cess Control Center, though its total 
still stands at 1.963 million. 

It is unfortunate that while no other 
facet of the broadcast diadem has a 
faster growth rate or is better equipped 
for the delivery EAS, DTH is not a 
part of EAS. All DTH providers use 
digital formats to deliver signal to 
their subscribers, which means the 
Subscription Management Systems 
(SMS) and Conditional Access (CA) 
are in place as a permanent part of the 
bitstream. Most DTH systems are 
capable of multilingual subtitling with 
several languages available at the same 
time. Integrated Receiver Decoders 
(IRD)s can be addressed individually, 
or to almost any predefined area. If 
they can turn your receiver off so you 
can't watch a sporting event or send 
tailored advertisements to entice you 
to watch a special event, they can 
certainly deliver an emergency mes- 
sage designed to save your life. 

This was confirmed with Dinesh Me- 
hta, the president of Sun Up Systems, a 
software company providing traffic and 
control systems. I asked if EAS had to be 
limited to only television. He said, "This 

data could be an asso- 
ciated audio, a set of 
webpages, multilin- 
gual subtitles, e- mails, 
or any other such 
means of communica- 
tion. The person 
would not even have 
to be watching TV to 
be able to receive an 
EAS message. This 
message could be au- 
tomatically down- 
loaded to a PC, for 
example, and made 
available to the recip- 
ient the moment he or 
she logs on." 

The obvious ques- 
tion is: Why hasn't the 
FCC mandated this 
service to carry EAS as 
well? When asked, the 
Commission replied 
that, "EAS is designed 
primarily for local 
use." Talk about 
speaking out of both 
sides of your mouth. 
Get the emergency 
message to the uplink 

SMPTE 
TIME CODE 

GENERATOR/READER/INSERTER 
ALL IN ONE!! 

ES-488 

Continuous size adjustments 
2% - 20% screen size 

Continuous position adjustments 
Locate anywhere on the screen 

Large LED Display 

1/30 - 30x play speed 
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terminal and they can deliver it - 
IRD by IRD, zip code by zip code, or 
whatever other criteria that might be 
imposed. 

For additional information about EAS, 
consult the SBE EAS handbook or visit 
the SBE website at www.sbe.org. 

Accom acquires 
Scitex 

Accom, Inc. announced the ac- 
quisition of all assets of Scitex 
Digital Video, Inc. The purchase 
price was approximately $10 
million. In addition, Accom will 
issue to Scitex warrants to pur- 
chase up to a 10% ownership 
interest in Accom. 

Junaid Sheikh, chairman and 
CEO of Accom commented, 
"The acquisition of Scitex rep- 
resents an important transac- 
tion in Accom's history. Accom 
and Scitex combined will offer a 
broad product line comprised 
of outstanding products in the 
areas of digital video effects gen- 
erators, digital disk recorders, 
linear and nonlinear editors and 
virtual sets aimed at the profes- 
sional video market." 

As part of the transaction, 
Accom will be taking a number 
of immediate consolidation 
steps, including the shutdown 
of six Scitex facilities and a sig- 
nificant reduction in headcount 
for the combined companies. 
Despite a strong showing from 
its nonlinear product lines, Sci- 

tex has not been a profitable 
company for "quite some time." 
The consolidations, in conjunc- 
tion with streamlining moves 
and complimentary product 
lines, will be major factors in 

the future of the company. 
"We've cut expenses so that now 
we'll be profitable," said Sheikh. 
"Growth will come from good 
new products." 

The company will continue to 
be headquartered in Menlo 
Park, CA. 
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The reasons are becoming clearer than ever. 

Introducing the 4- channel BR-D92 Studio Recorder and 
BR-D52 Player. 
Today you need a strung video tape format that will preserve 
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tions. whether you edit on disk. tape or spool to servers. With 
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strength of DIGITAI:S. 
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BR -D92, the definitive digital video tape rcunler. Broadcasters 

can rely on fiatures like i-channel P( :M audio. multiple cue 

pi cc ntrol.front-panel editing and digital'l'lit. cunirol. 

And. with video pre -read for layering and the ability to 

accept and convert variousAES /EBII digital audit sampling 

rates. the BR -1)92 is a welcome addition to highrnd post 

production suites. 

For powerful digital performance. there's just one more 
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FCC levies new fees 
against broadcasters 

The FCC voted unanimously to assess 
a five -percent fee on gross revenues for 
ancillary or supplementary services for 
which commercial broadcasters receive 
a subscription fee or for which they are 
"paid by means other than advertising 
to transmit." The FCC claims that this 
fee satisfies the requirements of the 
1996 Telecommunications Act, which 
allows the public to recover a portion of 
the spectrum that was loaned to broad- 
casters. Politicians didn't want to be 
seen as unjustly enriching broadcasters 

and the fees represent the amount that 
the government would have received if 
the spectrum would have been sold at 
auction. 

Reasons for setting the fee on gross 
revenues include simplicity in calcula- 
tion by both the broadcaster and the 
FCC. The Commission stated that it 
didn't believe the 5% fee would dis- 
suade broadcasters from developing 
DTV ancillary and supplementary ser- 
vices. The NAB had suggested a two - 
percent fee and was apparently disap- 
pointed by the Commission's decision 
for the higher amount. 

It should be noted that the Communi- 

cations Act of 1996 does not distin- 
guish between public and commercial 
broadcasters in this area. Since the law 
and the FCC rules limit noncommercial 
stations from airing broadcast adver- 
tisements, a Notice of Proposed Rule - 
making (NPRM) seeking comments on 
what rules should apply to public broad- 
casters' ancillary or supplementary ser- 
vices is pending. In the original ancil- 
lary and supplementary fees NPRM, 
public broadcasters asked that they be 
exempted from any fees, even if they 
charge for new broadcast or supple- 
mentary services. 

Pinnacle Systems 
acquires Truevision 

Pinnacle Systems, Inc. entered into a 

$14.5 million deal to acquire Truevi- 
sion, Inc., a supplier of digital video 
products. The deal, which is subject to 
regulatory and stockholder approval, is 

expected to close during the first calen- 
dar quarter of 1999. 

"We are very excited about merging 
these two companies," said Mark Sand- 

ers, president and chief executive officer 
of Pinnacle Systems. "Truevision's prod- 
uct lines complement Pinnacle's well, 
and together we will serve a far wider 
array of customers and applications in 

the digital video editing market." 
"Truevision has invested heavily in its 

next generation architecture for video 
editing, particularly in new custom chip 
technology that is scaleable for HDTV 
applications. We believe that combin- 
ing this technology with parallel chip 

developments underway at Pinnacle will 
afford Pinnacle competitive advantages 
in next -generation capture card and 
video -editing platforms," Sanders con- 
tinued. 

The company expects to maintain 
Truevision's engineering and customer 
support operation in Indianapolis and 
to merge Truevision's Santa Clara, CA, 
engineering, sales and logistics opera- 
tions into Pinnacle's Mountain View, 
CA, headquarters. 

Broadcast is 
your career now, 

but it's always been 

your life. 
Watching TV as a kid, you wondered how your favorite shows 

came from that tower on the hill. You felt the power then, 

and so did we. For over 60 years, broadcasters have relied 

on us for the power behind their pictures. Broadcast is 

your life. Make it last. THE EIMAC K2 DIGITAL IOT. 

A Division of 
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& Power Industries 
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San Carlos, CA 94070 
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Born to Broadcast ... 
and On Air Throughout the U.S. 

You don't have to change the way 

you work to go digital! 

Aysis Air's unique combination of 

advanced all- digital signal processing 

and a familiar, knob -per -function 

control surface makes the transition 

to digital seamless. 

DTV ready, Aysis Air combines full 

5.1 surround sound capability with 

essential broadcast requirements 

including dedicated AFUPFL mix -minus 

buses, loudspeaker muting, remote 

machine starts, multiple outputs and 

dedicated subgroups. 

Go digital with Aysis Air - contact SSL 

for a demonstration. 

"After reviewing Aysis Air 
specifications and functionality, 

WRC's audio engineers 

previewed the console's 

operation. It was a unanimous 

decision to select the Aysis Air 
console in our effort to move 
into all- digital operation." 

Jerry Agresti. Director of Engineering. 

WRC.Washington. D.C. 

"The choice of Aysis Air was 

based in part on our technical 

staff liking the interface, which 

most resembles the way we 
currently work Surround sound 

was also a consideration in 

choosing the Aysis Air because 

it had to be capable of both 
mixing and monitoring in S.I." 

Michael Englehaupt, Rojete Manager. 
WLS. Chicago 

"As our operation converts to 
all -digital technology, we seek 

vendors that offer strong 
technical support and prompt 
service. With SSL's reputation 
for high quality, robust broadcast 

products, we can go on air with 
confidence." 

Jim Casabella. Director of Engineering. 

KGO. San Francisco 

Solid State Logic 
International Headquarters 

Begbroke Oxford OX5 I RU England 

Tel: +44 (1865) 842300 

Fax: +44 (1865) 842118 

Email: sales @solid -state -logic.com 

http: / /www.solid- state -logic.com 
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DTV98 a success 
Broadcast Engineering's DTV98 con- 

ference was a huge success in Chicago 
last month. With more than 350 present, 
attendees learned the secrets of install- 
ing and maintaining DTV systems for 
their stations and production facilities. 

Steve Mahrer. manager. DTV. engineering 
liaison, Panasonic, gives a review of the 
pieces needed to complete the DTV puzzle. 

The sessions 
were oriented to- 
ward those re- 
sponsible for the 
design and in- 
stallation of DTV 
facilities around 
the country. Dr. 
Robert Hopkins, 
vice president and 
general manager 
of Sony Pictures 
High Definition 
Center, Culver 
City, CA, opened 
the conference by 
reminding attendees of the importance 
of HDTV -quality images in capture and 
transmission for the attraction of new 
audiences. 

Other presenters covered produc- 
tion technology and RF- system de- 
sign. One session looked at the in- 
creasingly important area of digital 
interference. A session presented BE 
columnist Don Markely reviewed how 
NTSC stations are only now discov- 
ering how DTV signals can interfere 
with their reception, especially on 
Grade B -area cable systems. (To bet- 

Attendees assembled to view equipment at the recent Broadcast 
Engineering DTV98 seminar. Included were live displays of HDTV 
equipment and a wide variety of systems integrators and RF 
technology. 

ter understand this developing prob- 
lem, see Transmission and Distribu- 
tion, page 68.) 

This year's conference also hosted 
an exhibition area, where companies 
demonstrated the latest in digital tech- 
nology. Exhibitions included systems 
integrators, HDTV monitors, camer- 
as, recorders and RF systems. 

Next year's conference will also be 
held in Chicago and scheduled for 
early December. 
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Four Good Reasons! 
#1. Performance. Check the performance 
specs listed in this ad, or better yet, compare 
a CORIOscan side -by -side with any other 
product in its class. We challenge you to find 
more performance for the money. 

#2. Ease of Use. CORIOscan eliminates 
the setup hassles you've found when using 
other Scan Converters. Our exclusive 
AutoSetfeature makes setup a breeze - Just 
push a button and the image from the 
computer automatically fits exactly onto the 
TV screen. The settings are retained, even 
when the power is switched off, for dozens of 

different computers and resolutions. 

#3. Flexibility. Laptops to Workstations, 
and everything in between - PC, Mac, SGI, HP, 

SUN, IBM, DEC, etc. Choose the model that 
best meets your needs: CORIOscan Connect, 
CORIOscan Select or CORIOscan Pro. 

#4. Price. SRP $295 -$1,395. Enough said! 

Visit our Web Site for all the details 

I vww.tvone.t. 
or call 800 -721 -4044 
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C I G I T A L T E L E V I S I O N A N D V I D E O 

__The right way 
is your way! 

introducing the multiple image format 
D -5 SID recording system. 

extends the next generation of HD with the new 

VIR, offering even more choice in how you want your 

n. Full-bandwidth I0 -bit or 8 -bit HD recording, the 

Panasonic AJ- 1102700 is a D -5 based VTR with an Unmated High 

Definition processor capable of 1080 interlace, 1035 interlace, and now 

720 progressive scan standards. 

The AJ- HD2700 provides full editing and slow motion features in all 

industry HD standards on the Panasonic D -5 1/2 -inch cassette. (An 

optional downconverter provides a choice of standard definition outputs: 

480 progressive or 480 interlace digital component, or NTSC digital with 

pan and scan capability, and separate analog composite.) 

Whatever path you take to digital television and video, Panasonic is here 

to help you by offering the widest support in more ATSC im] 3e formats, 

with more solutions and more products than any othe- company. 

Panasonic provides digital television and video solutions today! 
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New rules adopted for unbuilt stations 
BY HARRY MARTIN 

As part of its streamlining initia- 
tives, the FCC has substantially 

revised its rules governing broadcast 
construction permits as follows: 

Permits will be issued for three years 
in lieu of the current two years for full - 
power TV stations and 18 months for 
other broadcast facilities; 

Restrictions on for -profit sales of 
un-built construction permits have been 
mostly eliminated; 

Permits will terminate automatical- 
ly at the end of their three -year terms, 
with no opportunity for extension. 

The new rules, which will become 
effective in February, apply equally 
to construction permits for new sta- 
tions and construction permits for 
changes in the facilities of existing 
stations. 

Having concluded that a three -year 
construction period provides an ade- 
quate and realistic time to construct, 
the FCC will not afford opportunities 

Dateline 
TV stations in the following 

states must file their ownership 
reports by February 1, 1999: 

Arkansas, Louisiana, Mississippi, 
Kansas, Nebraska, Oklahoma, 
New Jersey and New York. 

Stations affiliated with ABC, 

CBS, Fox and NBC in the 10 

largest markets must complete 
construction of their DTV 

facilities by May 1, 1999. The 
deadline is November 1, 1999 

for network -affiliated stations 
in markets 11 -30. 

All commercial stations not 
affiliated with one of the top - 
four networks, and affiliated 
stations outside the top-30 
markets, must file their DTV 
construction permit applica- 
tions by November 1, 1999. 

Noncommercial TV stations 
may wait until May 1, 2000. 

for extending construction permits at 
the end of their three -year terms. In- 
stead, unbuilt construction permits will 
automatically terminate on their expi- 
ration date without further notifica- 
tion from the FCC. The current prac- 
tice of providing additional time for 
construction after a permit has been 
transferred or modified has been elim- 
inated. 

The only form of relief will be the 
"tolling" (suspension) of the three - 
year construction period during times 
when construction is impossible due to 
hurricanes, earthquakes, etc., and dur- 
ing the pendency of a petition for re- 
consideration or application for re- 
view of the grant of the permit, an 
appeal to a court of such an FCC 
decision, or an appeal to a court relat- 
ing to a federal, state or local require- 
ment for construction or operation of 
the station. As a result, the three -year 
deadline can be suspended during the 
pendency of a court appeal of a final 
zoning determination, but not during 
the pendency of a zoning application 
before a local body. The permittee must 
notify the FCC of circumstances war- 
ranting suspension within 30 days in 
order for the three -year deadline to be 
suspended. 

The new rules also apply to existing 
construction permits. Existing permits 
will be extended to three years from 
the date of the initial grant if requested 
no later than 60 days prior to the 
expiration of the permit. In addition, 
the permittee may notify the FCC of 
circumstances warranting suspension 
of the three -year construction period. 
No additional time will be allowed for 
construction when there has been three 
years to construct. 

Ownership reporting changed 
The FCC has decreased the frequen- 

cy of ownership reports to every two 
years. In addition, the agency has con- 
formed the ownership report filing 
dates for commercial and noncommer- 
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cial stations. The FCC also is requiring 
that ownership reports for commercial 
stations identify the gender and race/ 
ethnicity of each individual having an 
interest in the licensee or permittee. 
The FCC plans to use this information 
to assess the need to promote opportu- 
nities for businesses owned by women 
and minorities for participation in the 
broadcast industry. 

Effective in February, both commer- 
cial and noncommercial stations will 
file ownership reports along with li- 

cense renewal applications and every 
two years thereafter, within 30 days of 
consummation of an approved assign- 
ment of license or transfer of control, 
30 days of the grant of the initial 
construction permit for a new station, 
and at the time the initial license appli- 
cation for a new station is filed. Non- 
commercial stations will no longer be 
required to file supplemental owner- 
ship reports within 30 days of any 
change in previously reported infor- 
mation. All stations may continue to 
file certifications of continuing accura- 
cy of previously filed reports in lieu of 
new ownership reports whenever those 
come due. Stations licensed to individ- 
uals (sole proprietorships) or partner- 
ships composed entirely of natural per- 
sons remain exempt from filing owner- 
ship reports. 

Commercial stations will be required 
to identify the race or ethnicity and 
gender of each individual having an 
attributable interest in the licensee or 
permittee. Sole proprietorships and 
partnerships composed of natural per- 
sons, who are exempt from filing own- 
ership reports, are encouraged to file 
gender and race /ethnicity information 
voluntarily. Race and ethnicity identi- 
fications include Black, Hispanic, Na- 
tive American, Alaska Native, Asian 
and Pacific Islander. 

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

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

The DPS -470 Serial Digital AV Synchronizer 

EVER'1HNG 

IN 

VIDEO: 
SDI Serial Digital 

Composite 

Y/C 

Component 

AUDIO: 
SDI Embedded 

AES /EBU Digital 

Analog Balanced 

The DPS -470 serial digital component AV syn- 

chronizer is the ideal choice for broadcasters 

transitioning to DTV. Available in video and 

audio /video configurations, the DPS -470 

bridges the gap between analog and digital 

production facilities. 10 bit ITU -R 601 compo- 

nent processing and adaptive comb filter de- 

coding provide maximum signal transparency. 

A built -in auto sense TBC and digital test 

pattern generator round out the features. 

For combined video and dual stereo audio 

synchronization, add the DPS AS -470 internal 

digital audio synchronizer option. Because all 

outputs are active. analog and digital devices 

can be connected at the same tinte. 

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

insurance against obsolescence. And you 

won't pay a premium! 

EVER'1HNG 

OUT 

VIDEO: 
SDI Serial Digital 

Composite 

Y/C 

Component 

AUDIO: 
SDI Embedded 

AES /EBU Digital 

Analog Balanced 

....:. ..0 

DPS 
www.dps.com 
800-775-3314 

Circle (191 on Free Info Card 

www.americanradiohistory.com

www.americanradiohistory.com


ATSC encoding 
BY JERRY WHITAKER 

The function of any compression 
system is to provide for efficient 

storage and/or transmission of infor- 
mation from one location or device to 
another. The encoding process, natu- 
rally, is the beginning point of this 
chain. Like any chain, video encoding 
represents not just a single link, but 

many interconnected and interdepen- 
dent links. The final product, as you 
might assume, will be no better than the 
weakest - or worst - link. 

Every station wanting to participate 
in DTV program origination will need 
an ATSC encoder. Selection of one par- 
ticular model over another is not - at 

this writing anyway - as straightfor- 
ward as it might at first seem. In this 
month's column, our experts give their 
views on the art of encoding. 

Jerry Whitaker is Broadcast Engineering's semi- 
nar program consultant 

Andy Butler, 
PBS 

Many users 
question the 
cost of first- and 
second- genera- 
tion DTV and 
HDTV encod- 
ers. The reason 
for the relative- 
ly high cost is 

simple. The team that created the 
MPEG -2 standard was aware of the 
proposed use for the technology. From 
the beginning, it was intended for mass 
distribution of programming to the fi- 
nal user. Under this model, the material 
would be encoded once and decoded 
many times. To create an economically 
feasible system, the designers decided 
to require the encoders to do the most 
difficult and complex portions of signal 
manipulation. The decoders could he 
relatively simple and inexpensive. This 
makes good sense in the overall scheme 
of broadcasting, but does require a 

hefty investment for those who wish to 
create programming. 

Hands -on evaluation 
The PBS Engineering Labs evaluated 

a number of encoders during the sum- 
mer of 1998. The results were, at best, 
inconsistent. Some of the second -gen- 
eration encoders performed respect- 
ably on most material, while some first 
generation units were barely capable of 
creating a viewable picture. The manu- 
facturers realize that this situation is 
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unacceptable and we are seeing consid- 
erable improvements. This fluid situa- 
tion requires careful consideration be- 
fore purchase. 

Based on what we learned this sum- 
mer, here are some hints. First, there 
are very few "measurements" of en- 
coder performance. Several manufac- 
turers are developing innovative tools 
for qualitative analysis, but right now 
these tools are as primitive as the devic- 
es they are designed to measure. Be 

prepared to spend some time watching 
real programming on a real -time basis 
to pick the best encoder for your instal- 
lation. 

MPEG encoding is a very different 
process. To properly judge encoders, 
you need to think carefully about the 
process so you understand what you 
see. An example is preconditioning for 
noise. Noise is annoying in an analog 
system, but usually does not destroy a 
final product. An MPEG encoder often 
sees video noise as rapid, complicated 
motion. Devoting large amounts of its 
bit budget to capturing this motion can 
cause the encoder to lose detail, fail to 
follow true motion, or freeze. Good 
second -generation encoders incorpo- 
rate aggressive noise reduction to help 
control this problem. You need to know 
what your proposed encoder includes 
and how much control you have over 
this action. 

Another example has a less elegant 
solution. One of the most challenging 
situations for MPEG encoders is a high - 
contrast, black- and -white image. This 
may sound counterintuitive, but the 
encoding process uses complicated al- 
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gorithms based on our perceptions of 
color and spatial relations to decide 
what information to discard during 
the compression process. Black and 
white robs the encoder of an entire 
menu of tools for bit reduction. Once 
again, seemingly simple material can 
cause the encoder to overrun its bit 
budget and fail. 

In addition to audio and video, an 
ATSC encoder has to deal with other 
critical information such as PSIP tables 
and ancillary data. Determining how 
well these capabilities are implemented 
in a given encoder can be difficult. 
Most encoders have one or more data 
inputs, but we found several instances 
where the control software has no pro- 
vision for activating these inputs. 

Architecture considerations 
A final note on architecture. Be care- 

ful about how you view your encoder. 
It is actually a multifunction system 
that prepares (or multiplexes) all of 
your services - video, audio, and data - into the complex bitstream that is 

your final product. Consider how ac- 
cessible each function of the unit will be 
for service and future upgrading. We 
have had trouble with all -in -one encod- 
ers because of the complex, multilayer 
circuit boards that form the backplane 
of these devices. To prevent such prob- 
lems, we chose an encoding system 
with separate chassis for each encoder, 
plus a stand -alone multiplexer. This 
system is more complex and might be 
more expensive, but it offers great flex- 
ibility and is less vulnerable to total 
failure. 
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If you haven't already 
taken these out for a test drive, 

here's your chance. 

Short /cut' Editor 
The perfect replacement for generations of 

reel -to -reel tape recorders. Short /cut delivers 
hard -disk storage, plus fast cut and paste waveform 
editing. Add an optional Zi);Mdrive and get low - 
cost copies. This editor is fast enough for on -air 
use, and tough enough for the road. So take 
Short /cut out for a test drive and watch it perform. 

Test drive theirs then test drive 
our DigiCart/II Plus. We've got 

more under the hood. 
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Short/cut is your next tape recorder, 
edit block and digital delivery system. 

DigiCart/ II Plus 
The new Digi(:;nt /lI Plus puts up to 50 hours of audio 

on hard disk, and now includes the popular Zi(4"' drive for 
low -cost storage. As always, it's your choice of linear or 
Dolby "AC -2 recording, plus precise editing and powerful 
playlisting capabilities. The new "Plus" model delivers all 
the reliability that has made DigiCart a broadcast standard, 
and it's now available at a great new price. Ask for a 

testdrive, and put it through the paces at crtur station. 

Instant Replay" 2.0 
NEW SCSI port supports external disk 

drives for expanded storage capacity. Choose 
linear or Dolby®AC -2 recording format. 

Instant Replay puts a thousand audio clips right at 
your fingertips. Sound effects, music, station ID's -up 
to 24 hours of your greatest material. And with 
50 Hot -Keys, you can make your shows as spontaneous 
as you'd like. With everything titled, timed and ready 
to play, you'll find Instant Replay fast, fun and easy 

to use. So take us up on our offer to go for a test drive. 
It's on us. 

Oriva iff! 
Attention call letter stations' 
You're only a phone call away from a 
free 10 -day Test Drive. 

So try it out.We'll understand if you 
don't give it back. 

(818) 991.0360 

Instant Replay. Instant sound 
effects. Instant music. Instant fun. 

Take it out for a joy ride. 

Instant Replay 

I . 
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PROFESSIONAL DIGITAL AUDIO 

For more information call (818) 991- 0360 / Fax (818) 991 -1360 / e -mail: info @360systems.com / Website: www.360systems.com 

© 1997 -360 Systems Offer good in U S and Canada only 
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WARD -BECK PROFESSIONAL BROADCAST EQUIPMENT 

STANDS ALONE 
Legendary design 

Legendary quality 

Legendary construction 

AFFORDABLE BY COMMITMENT 

WB) WARD -BECK SYSTEMS LTD. 
TORONTO, ONTARIO, CANADA M1H 2X4 

TEL: (416) 335 -5999 FAX: [4161 335-5202 TOLL FREE 1 -800- 771 -2556 
website: www.wbsltd.com e -mail: wbsltd ®istar.ca 

8200 SERIES 
. 

DIGITAL/ANALOG 
AUDIO 

DISTRIBUTU 

SYSTEM 

The secret to 

lowering costs, improving performan 
with whom to consult. Make Ward -Bec 
Audio Consoles, Digital Audio Products, Analog Audio 
Distribution Products, Metering Products, Pods - low cost Broadcast 
Problem Solvers. Standard and Custom lines. 
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Picking the right encoder is almost like mating for life. The 
investment is large and the results will dramatically impact 
your ability to deliver competitive product for a long time to 
come. 

Andy Butler is director of engineering for the Public Broadcasting Service, 
Alexandria, VA. 

John Delay, Harris Corporation 

If you are planning to offer any 
degree of locally encoded program- 
ming when you initiate digital 
broadcasting, an encoder is an in- 
vestment that cannot wait. Howev- 
er, it is likely that the services you 
offer with DTV - whether a single 
channel of high- definition program- 
ming, multiple channels of stan- 
dard- definition, data services or any 
combination that suits the 
19.39Mb/s payload of the 6MHz 8VSB signal - will 
change or refine over time. How can you be sure that the 
encoder you select today will be able to meet future 
challenges? 

The selection process 
One way is to pay close attention to the architecture of 

the encoding system in the selection process. By adding a 

few questions to your selection criteria and by understand- 
ing the fundamentals of an ideal encoding system's design, 
you will be able to take significant strides to future -proof 
your DTV facility and, in the process, maximize your 
equipment investment. 

As a starting point, here are some questions you may 
want to ask any encoder supplier: 

Will the encoder provide cost -effective source coding 
(compression) and packetization of audio, video and data? 

Will you be able to upgrade the system to provide 
additional services later - without disrupting existing 
services? 

What degree of redundancy, including controllers, 
multiplexers, power supplies, and physical line interfaces, 
is possible with the system? 

How will upgrades be made? Does the system use a 
hardware platform that will allow you to enhance perfor- 
mance or implement different standards by adding soft- 
ware, or is more required? 

Can the system support all of the standards as well as 
PSIP, data insertion and closed captioning? 

Is the encoder a self -contained system, or is it depen- 
dent on external PC platforms? 

How easy is it to operate and control the encoder in 
general, and to perform such tasks as switching from 
standard definition or data services to HD broadcasting? 

These basic questions will give you a top -level idea about 
an encoding system's long -term functionality. 

ohn Delay is director of product management, Harris Corportion 
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ERTICAL RACKS DON'T 
HAVE TO BE BORING 

Rack buyers. bored with the same 
old specs are finding new and 

exciting features to think about with 

Winsted's New Rx Racks 

WmstEt 

1) Mounting holes in top for eye- bolts. 
2) Fully adjustable rack rails. 
3) Heavy -duty welded construction. 
4) 2 -piece lift-off side panels. 
5) Tapped rack rails, front & rear. 
6) Black textured long -life finish. 
7) Cable management system. 
8) Conduit knock -outs, top & bottom. 
9) Open top & bottom w /EIA -ack rails.. 
10)Two grounding lugs. 
11)Venting top and bottom. 
12) Racks meet strict EIA standards. 
13) Independently tested for strength. 
14) 78 -3/4" (45U) of usable rack space. 

FOR A FREE 164 PAGE CATALOG DETAILING 
THE FULL WINSTED FURNITURE LINE CALL: 

1-800-559-6691 
The Winsted Corporation 
10901 Hampshire Av. So. Minneapolis. MN 55438 -2385 Circle (10) on Free Info Card 

Fax: 800 -421 -3839, 612 - 944 -1546 web site:www.winsted.com email: racks @winsted.ccm 
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Digital video basics 
BY MICHAEL ROBIN 

Digital video systems represent the 
infinite video signal level variations, 

inside a given limit as a limited number 
of binary numbers. Early attempts to 
digitize video signals were for accom- 
plishing video signal processing, such 
as timebase correction, frame synchro- 
nization and stan- 
dards conversion. 
These processes were 
difficult or impossible 
to carry out in the an- 
alog domain. 

The digital video black box 
Figure 1 shows a simplified block 

diagram of a typical black -box digital 
device. This black box can represent 
any digital device or system. The input 
is a conventional analog video signal. 
The signal is bandlimited by a low -pass 

converter that converts the binary val- 
ues representing the video signal into a 

voltage representing the amplitude of 
the original signal. The recovered ana- 
log signal is low -pass filtered using a 
reconstruction filter. The reconstruc- 
tion filter removes higher frequency 

ANALOG 
VIDEO 

SIGNAL 

ANTI 
ALIAS ING 

FILTER 
N. 

AID 
CONVERTER N. PROCESSOR D/A 

CONVERTER 
RECONSTRUCTION 

FILTER 

ANALOG 
VIDEO 

SIGNAL 

Figure 1. Block 

Contemporary digital video techniques 
are found in digital tape recording and 
digital video distribution systems, 
among others. Transmission of digital 
video in bandwidth- restricted channels 
and videotape- recording applications 
have resulted in efficient and high -per- 
formance digital bit -rate compression 
technologies. 

This article discusses the basic con- 
cepts of sampling and quantization, 
which are at the root of all contempo- 
rary and future applications. 

diagram of a basic digital black box. 

(anti -aliasing) filter and fed to an A/D 
converter where the analog signal is 

converted into digital form. A/D con- 
version involves two major steps; sam- 
pling of the analog signal and quantiz- 
ing the sampled values. 

The digitized signal is then fed to some 
type of processor. In timebase correctors, 
the processor performs timebase correc- 
tion in the digital domain. In video re- 
corders the processor records and plays 
back the video signal in digital format. 

The processed signal is fed to a D/A 

FRAME GRAB 
A look at tomorrow's technology 

Broadcast TV wins the cost battle 
between cable and satellite 
Broadcast TV is an inexpensive way to reach the largest population. 
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costs will be much lower if existing networks can be upgraded. 

Source: CDC Consultants www.cdg.net terry.brunne@cdg.net 
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spectral components, passing only the 
analog video signal. 

Sampling the video signal 
Sampling is the digital equivalent of 

amplitude modulation. Essentially, the 
digital carrier (repetitive sampling puls- 
es) is amplitude modulated by the video 
signal, resulting in a wide modulation 
spectrum with carriers at fs (the sampling 
frequency) and its multiples (2fs,3fs,..nfs ). 
The process is similar to amplitude mod- 
ulation except for the wide modulation 
spectrum that is a result of the rectangu- 
lar sampling pulse shape. As in any am- 
plitude modulation process, the carrier 
frequency must be higher than twice the 
maximum baseband frequency fb. Fig- 
ure 2a shows the ideal spectrum of the 
,ample baseband. In this case, the base - 
hand video spectrum does not exceed 
half the sampling frequency. Figure 2b is 

.111 example of the baseband video spec- 
trum extending beyond half the sam- 
pling frequency. In this case the lower 
,ideband of the modulated carrier inter- 
feres with the baseband video spectrum 
resulting in aliasing, which simply means 
the generation of spurious video fre- 
quencies. Figure 2c shows a practical 
application where the sampling frequen- 
cy is higher than twice the video band- 
width which, in turn, is limited by a 

suitable low -pass anti -aliasing filter. For 
proper sampling, the video sampling fre- 
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DEFY GRAVITY DAILY. 

In a broadcast universe congested 

with "new" and "revolutionary" claims, 

one DVE has reigned supreme for 

years - Dveous" from Abekas ". Why? 

Because Dveous gives you the realtime 

power to create transitions and effects 

you never thought possible. Never 

content to live on laurels, Dveous 

continually defines the new edge, 

the powerful subtleties of layers and 

effects, the next visual frontier by which 

all live productions will be judged. 

X Games, Olympics, Academy Awards, 

major networks live events - Dveous. 

UltraWarp'" SurfaceFX , SuperShadow , 

OrbitalFX'" - Dveous. 

Abekas 

Is it fair to put all this power tinder one 

person's control? Yes, when its you. 

Want more? www.abekas.com /dveous. 

Live without compromise Live Dveous. 

USE THE POWER WISELY. 

(r) 1999 All trademarks are the property of their respective holders. 
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Dveous 5000, 5100 and Brutus' 5400, 
for every budget, live and post. 
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At Philips 
TriMediaTM 

Look into ATSC DTV and you 
see a world of possibilities, from 

high definition video and surround 
sound to new information and inter- 

active services. So do we. 

Semiconductors we're ready with the 
processor, a new generation of VLIW chips 

Presented at NAB, 1998 

that brings it all to the living room. Use the TriMedia 

reference design and software to build an ATSC television, 

set top box or PC DTV card that handles all 18 ATSC 

video formats plus multi- channel audio. 

C /C ++ Programmability means that a TriMedia -based 

product can be upgraded with new software to support new 

and evolving services. A TriMedia processor can also support 
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make digital television 
more than just TV 
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Web browser, reverse communications channel, video 
I, JAVA and VRML applications - even software to 
ove NTSC video. So visit Philips Semiconductors at 

i i l i p s. c o n, for your copy of "A Program - 
e architecture for Digital television "'. 

I. +1-800-914-9239 ext. 1480. E -mail: trimedia @harte- hanks.com 

(21) on Free Info Card 

PHILIPS 
Lds matt ilvyc WV* 

www.americanradiohistory.com

www.americanradiohistory.com


quency has to meet several conditions: 
It must be higher than twice the 

maximum frequency of interest (the 
Nyquist rule). 

It must be high enough to allow for 
the design of realizable and cost- effec- 
tive low -pass (anti -aliasing) filters with 
minimum ripple and group delay. 

It must be a multiple of a basic video 
frequency like fu (horizontal scanning 
frequency) or fsc (color subcarrier fre- 
quency). The sampling rate of video 
signals has evolved through the years. 
Analog composite video signals are sam- 
pled at a multiple of the subcarrier 
frequency fsc. Analog component vid- 
eo signals are sampled at a multiple of 
the horizontal scanning frequency fu. 

Quantizing the sampled values 
Sampling the analog video signal re- 

sults in a progression of samples repeat- 
ed at regular intervals. The amplitudes 
of these samples reflect the instanta- 
neous baseband signal amplitude at the 
sampling instant. Ideally, the sampling 
pulse has a very short duration. In real- 
ity, its duration is T =I/f, resulting in a 

sample- and -hold process which ensures 
that each sample amplitude is held in 

memory until the next sample arrives. 
The resulting high -frequency loss is com- 
pensated for in the reconstruction filter. 

The quantizing process assigns binary 
values to the sampled pulse amplitude 
values. The sampled value word length 
depends on the number of bits per sam- 
ple provided by the system. As a conse- 
quence, the amplitude levels of the con- 
tinuously varying analog signal are con- 
verted to a finite number (n) of discrete 
levels (Q) according to the expression: 
n =2" , where b is bits per sample. The 
resulting digital signal is an approxima- 
tion of the original analog signal. 

Early video equipment used eight bits/ 
sample while contemporary high -qual- 
ity studio equipment uses 10 bits/sam- 
ple. This limits the accuracy of the 
digital representation of the original 
analog video signal, because only a 

limited number of discrete values 
(2" =256 or 2'0=1024) are recognized by 

the system. In addition to limiting the 
number of signal amplitude values the 
system recognizes, the various digital 
standards limit the excursion of the 
video signal, or the quantizing range, to 
less than the total number of possible 
values. This practice maintains an ac- 
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Figure 2. Sampled signal spectrums, a) the ideal spectrum of a sampled baseband 
signal, b) aliasing caused by low sampling frequency, c) spectrum of a sampled and 
filtered baseband signal. 

ceptable headroom for varying analog 
signal levels as well as allowing for 
special timing reference signals (TRS). 
The TRSs are unambiguously defined 
and are distinct from samples carrying 
video information. The limited number 
of binary digital values representing the 
video information results in quantizing 
errors, i.e. the erroneous representation 
of video levels. With eight or more bits 
per sample the quantizing errors are 
visible as wideband noise. With less 

than eight bits per sample the system 
exhibits contouring effects. Figure 3 

shows the effect of an insufficient num- 
ber of quantizing levels available to 
represent the original sampled wave- 
form. As a result, all sample amplitudes 
occurring within specific bounds are 
assigned a single value that is one of the 
possible levels i.e. n, n +1, n +2 etc. Quan- 
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tized values may contain errors not ex- 

ceeding x1/2Q. The approximate signal - 

to -noise ratio (SNR) of a digital system is 

given by the formula: 
SNR(dB) = 6b + 6 

where n is the number of bits. Conse- 
quently, a 10 -bit system will have an 
SNR of approximately 66dB. 

Digital video standards 
Two different digital video concepts coex- 

ist in the world today: Composite digital 
video and component digital video. 

Composite digital video: Composite 
constitutes a stepping stone from the 
analog composite (NTSC or PAL) world 
to the all- digital production environment. 
The current sampling rate is 4fsc, nomi- 
nally 14.3MHz for NTSC and for PAL. 
Manufacturers developed products such 
as D -2 and D -3 VTRs and a wide range 
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What do we really need in a video server? 

Shared Central Storage is the key. We connect everything 
t h ough a fast Fibre Channel network and go direct to air. 

no transfer rates to deal with 
and we can add storage whenever we want. 

how many channels? 
unlimited. we start with five playback channels 

and one record channel per unit. 
then tie the units together on a network. 

I see, we gain the of distributed processing 
with a networ -Centric architectuíll 

Modular with no restrictions. 

now. 
how do we ensure recording quality? 

let's build in a decoder for 

It will 

confidence monitoring. 

Okay, what format? 

MPEG 
of course, it's the DTV standard. 

It's government mandated. 

but, 
what about 

mob 

.0.,...,M11741,'1 

µ.r+ 

r4. cpMTwL 

our budget? 
t thousands less just by using off -the -shelf storage 

and standard computer industry technologies. 

so how do we make it happen? 
call Vela Broadcast 

What we need is RapidAC c ess y 

Fo.02«01-i00 

"1i 7Ìik 

t,,tpucarioN 

+v- 
1 

v/t: 
le 

Rapid Access from Vela Broadcast is everything you need in a video server. From 

the quality of high -performance MPEG to the scalability and flexibility of a network - 
centric architecture. Now your server can grow with you, and at a cost that will he 

pleasantly surprising. For more information, contact Vela Broadcast at 1.600231.1349 

(outside the US, 1.801.464.1600) or visit us on the web at www.vela.com /rapidaccess. 

Circle (27) on Free Intc Card 

www.americanradiohistory.com

www.americanradiohistory.com


AMPLITUDE 

ANALOG WAVEFORM UANTIZING 
INTE VACS EVELS 

SAMPLING INSTANTS 

n+5 

QH n+4 

QH n+3 

n+2 

QFn.I 
QF n 

TIME 

QuANTIIINC. LFN()P 

Figure 3. The quantizing process can result in quantizing 
errors as high as ±1/2Q. 

of 4fsc compatible digital production 
equipment. 

Component digital video: Compo- 
nent is based on the use of one luminance 
and two color difference signals or the 
green, blue and red signals. The docu- 

ment describing the con- 
cept is known as ITU 
R601 (formerly CCIR 
601). It defines the man- 
ner in which the three 
component analog sig- 

nals, Y, B -Y and R -Y, are 
sampled, quantized and 
time division multi- 
plexed into a single pack- 
age for distribution, pro - 
cessing or recording. The 
sampling frequencies are 
common to SDN (525/ 
60 and 625/50) and are 
a multiple of fH and 
3.375MHz resulting in 

the well -known 4:4:4, 
4:2:2and4:1:1 sampling 
strategies. A typical com- 
ponent digital video 
black box consists of 
three channels similar to 
the signal channel shown 

in Figure 1. When the 4:2:2 sampled and 
digitized component signals are time di- 
vision multiplexed, the result is a bit - 
parallel data rate of 27Mwords/s. The 
bit -serial data rate of the 4:2:2 digital 
signal is 270Mb /s. Advantages of using 

OUR 
ARE THE SOLUTION 
no matter what your signal! 

RGBVBNDA RGsB video D.A. has a frequency response of 440 MHz 
YCVBNDA Our S -Video D.A. has gain control for both your Y&C components. 
VB /VDA Our composite video D.A. can eliminate your ground -loops with 

differential input. 

Video Accessory Corporation 
2450 Central Ave. Suite K 

Boulder, CO 80301 

Phone: (800) 821 -0426 
Fax: (303) 440-8878 

web: www.vac -brick.com 
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the component approach include: wider 
bandwidth chrominance, elimination of 
NTSC/PAL artifacts and improved SNR. 

Digital video advantages and disad- 
vantages 

I he advantages of digital video can be 

summed -up as follows: 
Single -pass analog -type impairments 

are noncumulative if the signal stays 
digital. However a concatenation of 
digital black boxes using analog inter- 
faces leads to cumulative signal degra- 
dations and should be avoided. 

Reduced sensitivity to noise and in- 

terference. 
The digital data can be time- domain 

multiplexed. 
Many tasks that are difficult or im- 

possible to perform using analog tech- 
nology can be performed efficiently and 
economically in the digital domain. 

Techniques such as compression can 
be easily applied. 

The disadvantages of digital video in- 
clude: 

Analog -type distortions, as well as 
unique digital distortions related to sam- 
pling and quantizing result in variety of 
visible impairments. 

Wide bandwidth requirements for re- 
cording, distribution and transmission 
often necessitate sophisticated bit -rate 
reduction and compression schemes to 
achieve manageable bandwidths. 

Unlike analog signals, digital signals 
do not degrade gracefully and are sub- 
ject to a cliff effect. 

Digital video technology is sweeping 
the broadcasting industry with competi- 
tively- priced picture processing, trans- 
mission and recording capabilities. How- 
ever, there are inherent inaccuracies in 

the process mostly related to the sam- 
pling and quantization processes. It is 

increasingly common to digitize analog 
component signals at the camera and 
recover the analog composite (NTSC or 
PAL) signal only prior to feeding the 
analog transmitter. With the advent of 
DTV the video signals will be kept in the 
digital form until the viewer's home screen - 

thus removing cumulative analog -type 
distortions. 

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

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

www.americanradiohistory.com

www.americanradiohistory.com


Gentlemen, 
Start Your Engines... 

It doesn't matter if you are covering 
a local news story or the Super Bowl. 
There are no second chances in mobile 
production. Maybe that's why so 
many mobile trucks are rolling out with 
PESA Switching Systems routers. 

Cougar 32x32 
Routing Switcher 

Jaguar 64x64 
Routing Switcher 

The Cougar 32x32 and Jaguar 64x64 
offer high performance and rugged 
construction in a small footprint. You 
want to talk about compact? How does 
a 144x144 Tiger matrix consisting of 
12RU video and 8RU audio frames sound 
to you? 

Digital or Analog 

Windows Based Control 

Software Reentry 8 Virtual 
Matrix Mapping 

Pathfinding Capability 

The race is on. Make sure your truck is 
powered by PESA Switching Systems. 

Tel: 800-328-1008 
Fax: 516- 845 -5023 
http: / /www.pesa.com 
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The EBU /SMPTE Task Force Report: 

A window to the future 
BY BRAD GILMER 

This is the first of a series on the 
EBU /SMPTE Task Force. This group 

was called together to anticipate future 
challenges, identify candidate technolo- 
gies, and establish the standards needed 
for interoperability. Final Report: Anal- 
yses and Results of the EBU /SMPTE 
Task Force for Harmonized Standards 
for the Exchange of Programme Materi- 
al as Bitstreams was published in August 
1998 and, along with numerous papers, 
was presented at IBC '98. Having ac- 
complished its mission, the Task Force 
has since disbanded. However, the work 
it laid out has just begun. Over fifty 
standards, recommended practices, and 
engineering guidelines were identified 

Figure 1. The Task Force committees were 
organized in layers such that changes 
within a layer do not require changes in 
items above and below. 

by the Task Force and need to be devel- 
oped and implemented. 

The Society of Motion Picture and 
Television Engineers (SMPTE) is taking 
up where the Task Force left off. To 
handle this work more quickly and effi- 
ciently, that body's committee structure 
was recently revamped to reflect the 
structure of the Task Force. 

Both the Task Force and its report are 
organized in layers. While not quite the 
OSI model, the idea is the same - entities 
within a layer can be changed without 
having to change items above or below 
that layer (see Figure 1). The recent 
reorganization within SMPTE resulted 

in committees that closely resemble this 
structure. It and other organizations have 
realized that a layered approach allows 
quick responses to marketplace demands. 
Layered standards allow an area such as 
protocols to be improved without re- 
writing the entire TV standard. 

This month, an overview of the entire 
document will be presented. Future en- 
tries in this column will review, section 
by section, the work of the Task Force. 
The series will finish with a summary, 
including the potential impacts on our 
industry at large. 

Networks and transfer protocols 
The Task Force anticipates that video 

will be increasingly distributed within 
and between broadcast facilities as bit - 
streams. Simple economics will drive 
this change, based on the high -volume 
computer market. Currently, video can 
be manipulated on high -end desktop 
systems. The expectation is that video 
will become an increasingly common 
component of consumer -level computer 
systems. This will directly benefit our 
industry by allowing this hardware and 
software to be leveraged into our busi- 
nesses. However, interchange of video 
bitstreams will only be possible with 
commonly agreed -upon network config- 
urations and transfer protocols. 

Building upon a reference architecture 
developed by Hewlett Packard's Al Kov- 

alick, the Task Force report discusses the 
difference between file transfer and stream- 
ing (for more information, see Computers 
and Networks, August 1998). Also de- 
scribed are different file transfer methods, 
quality-of-service considerations (especial- 
ly important if you are planning to trans- 
fer content over a public network), and 
specific methods that can be employed to 
either stream content or transfer it as a file. 

The Task Force recommended Fibre 
Channel for fast/large file transfers, and 
ATM for wide -area network file and 
stream transfers. It recognizes that Ether- 
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net is ubiquitous and may be used for low - 
performance transfers. The Networks and 
Transfer Protocols group came up with a 

number of recommended standards to 
allow the mappingofa particular contain- 
er, such as DV, into a particular transport 
technology such as ATM. This area will be 

explored further in a later column. 

Wrappers and metadata 

"Wrappers and Metadata" explores 
how pictures, sound and text (collective- 
ly referred to as essence) are packaged 
together in coherent groups. Metadata 
is data about the data - timecode, GPS- 
coordinate data for a remote shoot, news 
scripts, etc. 

This section of the report describes, in 
detail, how essence is grouped into con- 
tent packages, and how various contents 
can be grouped together within a com- 
mon wrapper. This architecture will be 
important to the editing and transferring 
of material within and between facilities 
for years to come. 

This section also tackles the difficult 
subject of metadata. Some rough rules 
for the classification of metadata were 

Obtaining a 
copy of the 
Task Force 
report 
The Final Report is published 

jointly by the EBU and SMPTE. 

Contact the EBU or SMPTE and 
ask to be sent a paper copy 
(the EBU can supply a Special 

Supplement, SMPTE can supply 
a Journal) or download the .pdf 
document from the EBU 

website (www.ebu.ch/ 
pmc_es_tf.html) or from the 
SMPTE website 
(www.smpte.org /engr/ 
ebumeetl.html) 
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Multichannel 

audio from two - 

channel analog? 

Multichannel 

Dolhy Digital? 

When? How? 

Local 

ogramming in 

surround 

right now? 

WHEN YOU'RE CONVERTING 

TO MULTICHANNEL AUDIO, 

Dolby has the answers. 

From movies to DTV, Dolby is the world leader 

in multichannel audio technology. 

That means we can show you how to produce 

and deliver surround sound via two -channel analog 

audio with Dolby Surround. 

How to monitor and transmit ATSC multi- 

channel audio with Dolby Digital. 

And how you'll be able to convert your 

AFS/EBU audio infrastructure and digital VTRs 

to as many as eight channels with Dolby E. 

When you're ready for multichannel audio, 

call us at 1- 800 -DOLBYSF or e-mail us at 

tvaudio@dolbycom. 

Our 25 years of experience is yours for the asking. 

Dolby laboratories Inc 
100 &rem Avenue, San Francisco. CA 94103-4813 
Telephone 415 -558-0200 Fax 415-863-1373 
Wootton Bassett Wiltshire SN4 8QJ England 
Telephon (44) 1793-842100 Fax (44) 1793 -842101 www.dolby.cnm 

[ Wry and die double -D rind as trademarks of Dolby labrcraie 01998 Doss. labomorie h 591/12328 
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ADVERTISEMENT 

Transporting Digital Video via Fiber 
Optic Links 
Fiber Optic technology has been successfully em- 

ployed by Telcos for many years. However, its use 

as a transport layer for digital video has been 

limited and viewed as an expensive technology for 

all but long haul applications. Most of the elec- 

trical-to- optical (E /O) and optical -to- electrical 

(O/E) converters offered for digital video applica- 

tions are modified versions of telco designs. Al- 

though these products provide adequate perfor- 

mance, they often carry a high cost and do not 

always handle all possible signal patterns found 

in the video format. 

With the advent of digital television and the re- 

quirement to convert many analog broadcast fa- 

cilities, fiber optic transports will probably be- 

come a standard requirement to ensure that SDI 

(270/360 Mbit) signals can be easily distributed 
at distances in excess of 250 meters. An addi- 

tional motivation to employ fiber will come from 
any installation that will generate, distribute or 
redistribute programming in HD -SDI (1.5Gbit); 
in this case, receivable signal distance via coax 

will be limited to 150 meters at best and nomi- 

nally 100 meters. 

NVISION... has a reputation for 

delivering high quality products at 

reasonable prices, and carrying this 

image over to the fiber designs was 

paramount. 

NVISION, a manufacturer of routing and distri- 
bution equipment for digital video and audio sig- 

nals, based in Grass Valley, CA, has taken a new 

approach to the design of products for fiber optic 

conversion. Inspired by their design of new rout- 
ing products for HD -SDI and SDI signals, 
NVISION now offers a comprehensive range of 

NVISION's 4000 Serles HD4270 module 

O/Es, E /Os and transceivers fur SDI and HD- 
SDI signals. These modules have been designed 

from the ground up. 

Before the NVISION design engineers set pen to 
paper (or mouse to pad), the company conducted 

extensive research to understand user requirements 

and their difficulties with available equipment. 
This research uncovered several problems that 
required attention: 

1. The purchase costs for the E /Os and O/Es were 

too high. 

2. Available fiber E /Os were often very sensitive 

and required that SDI signals performed well 

within the SMPTE specifications for signal level 

and jitter. 

3. Most fiber products would not handle patho- 
logical signal content (long strings of Os or I s) 

4. Adoption of fiber often presented technical prob- 

lems for system engineers unfamiliar with the 

nuances of fiber termination and management. 

NVISION started by designing fiber converters 

for HD -SDI, as this was technically the most 

Calculating transmission distances 

When determining the transmission distance for a given signal and fiber optic 
transmitter /receiver combination, the following rule of thumb is applied. Please 
note that the numbers given are pessimistic and are offered as a guide only. 

1. Calculate the maximum loss budget (allowable loss between transmitter and 
receiver), i.e. Tx power = -7.5dBm - minimum receiver level = -20dBm 
Maximum loss = 12.5dBm 

2. Calculate the losses of the path, including length and connectors. 
Use 0.3dBm loss per km for SDI or HD -SDI. 
Add .5dBm loss for each connector in the path (including bulkheads). 
Total loss = length in km x 0.3 + # connectors x 0.5dBm 
i.e. 10 km x 0.3 = 3dBm + 4 connectors x 0.5dBm = 2dBm. 
Total loss = 5dBm 

3. Subtract path losses from the loss budget. (It's that easy!) 

difficult task. They utilized their 4000 Series 

equipment frames as the host for the new mod- 

ules. This allows purchasers to include fiber 

optics with standard DAs, A to Ds, embedders 

etc. The company has a reputation for delivering 

high quality products at reasonable prices and 

carrying this image over to the fiber designs was 

paramount. 

As a result of their efforts, they now offer six fiber 

optic products: An SDI transceiver (SD4 i 70), an 

SDI O/E (SD4171), an SDI E/O (SD4172), an 

HD -SDI transceiver (HD4270), an HD -SDI 

O/E (H04271) and an HD -SDI E/O (HD4272). 
All of these products meet the following criteria: 

1. The new products are inexpensive. 

2. They will perform well with any input signal 

that meets SMPTE specifications. 

3. They will receive all signals without bit error, 

including pathological content. 

4. NVISION offers a technical support line to 

help system engineers with fiber installation 

(530)265 1059. 

Other additions to the 4000 product line include 4 

to 16 channel audio embedder /disembedders. When 

used in combination with fiber optics, these prod- 

ucts allow a video channel and up to 16 phase 

aligned AES channels to be transmitted over tre- 

mendous distances for an affordable price. 

Also, these products provide the only current 
method to transport accurately phased groups of 

six audio channels at base band. This provides a 

reasonable way to manage surround sound mixes 

(5.1 channels) prior to compression for delivery to 

the home. 

NVISION can be contacted at 1 800 719 1900 or 

by fax at 530 265 1021. You can visit their website 

at www.NVISION1.com. 
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 - Digital Television... . 

The Ultimate Frontier -N 

a brave group of pioneering professionals. 
Their mission: to explore strange new standards, Y 
seek out new technology, and create new solutions; 

boldly lead where no company has led before. 
4+ tr... 1. 

, O. 

* 

N 

7 

, 

Nit 

NVISION PRESENTS 

DIGITAL 

DISTRIBUTION AMPLIFIERS, A TO D CONVERTERS, D TO A CONVERTERS, DIGITAL DELAY MODULES 

GENERATORS REFE DIGITAL AUDIO MASTER-CLOCK GENERATOR 
STANDARD DEFINITION 

SDI DISTRIBUTION AMPLIFIERS, 

AUDIO EMBEDDERS/DISEMBEDDERS FOR UP TO 16 AUDIO CHANNELS, SDI FIBER OPTIC CONVERTERS. 

HIGH DEFINITION 
HD-SDI DISTRIBUTION AMPLIFIERS, HD-SDI FIBER OPTIC CONVERTERS 

'Mt ASYNCHRONOUS/SYNCHRONOUS AES, R5122/RS232, TIME CODE, HD-SDI & SDI DIGITAL VIDEO 

MATRIX SIZES RANGING FROM 8x8 TO 2018 x 2018 

EMW 

' " ' 

" " r 
ENGINEERING MANAGERS WARNING 

Engineers thulersta ding This Technology Are Likely To Start Placing Purchase Orders 

FOR DETAILED SPECIFICATIONS OF THESE NEXT GENERATION PRODUCTS OR TO LOCATE YOUR NEAREST DISTRIBUTOR 

PHONE 800.719.1900 OR +1.530.265.1000. FAX +1.530.265.1021 OR VISIT OUR INEBSITE HTI.F AllAI1N.NVISION1.COM 

Circle (31) on Free Info Card 

www.americanradiohistory.com

www.americanradiohistory.com


assembled, and the concept of a registry 
for a metadata dictionary was intro- 
duced. The report also identified the 

requirement for a unique identifier to 
label each item as it passes through the 

system. Potential wrapper formats were 

also identified, as was the importance of 
the interoperahility of these formats. 

Finally, this section of the report iden- 
tifies a large amount of work to be taken 
up by SMPTE, including the definitions 
of wrapper profiles and metadata sets 

and the mapping of various wrappers 
onto transport mechanisms. 

Compression issues 

One of the Task Force's goals was to 
reach consensus on a single compression 
scheme. About halfway through its work, 
the group realized this was impossible. 
Different compression schemes serve dif- 
ferent areas of the market, and compet- 
ing compression schemes have their ar- 

dent supporters. As a compromise, two 
incompatible compression schemes - DV 
and MPEG - were recognized. 

The report contains an exhaustive dis- 

cussion of compression issues and should 
be required reading for anyone using or 
contemplating the use of compression in 

their facility. Topics range from MPEG 

group -of- pictures structures to compres- 

sion preprocessing, sample structures, an d 

HDTV considerations. Also discussed in 

detail are the issues and difficulties sur- 

rounding audio compression schemes. 

The concept of an agile decoder, a unit 
capable of decoding compressed essence, 

either between multiple compression fam- 

ilies or within a single compression family, 
was considered. Currently, there is no 
commercially available decoder that can 

decode both MPEG and DV. Finally, sev- 

eral recommendations regardingcompres - 

sion and its applications were made. 

Systems 
The Systems section brings together 

the Task Force recommendations for the 

development of complete solutions. The 
need for a Systems group was recognized 
somewhat later than the other groups; 
however, substantial progress was made 

in developing an overall system model. 
The group recommended that an oh- 
ject- oriented approach to system soft- 
ware he required in future TV facilities. 
The Systems section of the report recog- 
nizes that facilities will he built largely 
within the confines of two models - 
peer-to-peer and hierarchical. The Task 
Force recommends the peer -to -peer 

ManIrottd 
We Can Take The Heat 

3141.510 Video Tripod 
Whether you're covering a three alarm 

fire, or a heated political debate, you 

need equipment that can 

stand up to a rigorous pace. 

Made of lightweight high - 

tensile aluminum alloy, the 

2 -stage 3141 Professional 
Video Tripod equipped with 

the Manfrotto 510 Video 

Head can withstand the 

rigors of everyday filming 

no matter how hot it gets. 

For complete information 

see your dealer, contact us 

or visit our web site. 

aW 
IMF 

IMI 

/la 

3141 Professional Video Tripod t,ghtweight 2.stage 

nigh -tensile altnimum atlor ano n,gh sbength pasa composite 

'oeight sassngs up to 3`: versus ordenar) aluminum moods 

Complete with 10Qmm bowl. sewed feet and spreader 

510 Video Need - M advanced 3.step drag system reno freewheel semng anda return to renter 

variable balance spring adjustment. 360 pan and - 75 to .70 eh control with effortless starts and 

stops. Weighs 8 lbs. and can handle cameras up to 19 lbs. Model 5101 or 23 lbs. Model 510-10 

Bogen Tripods 

are now branded under 

the manufacturer's name... 

Manfrotto 

L=2,c1L! LI! 

Bogen Photo Corp.. 565 East Crescent Avenue, Ramsey. NJ 07446.0506 

,20F818-9500 Fas. !201, 8189177 e mail: info@bogenphoto.com sieb: eotw.bogenphoto.com 
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Planning for 
the revolution 
BY S. MERRILL WEISS 

The technology used for TV 

production undergoes a world- 
wide revolution about every 20 

years. Monochrome in the 40s 

was followed by color in the 60s. 

The 80s saw the shift to digital 
operation, and 2000 will bring 
the widespread use of video and 
audio compression, treatment of 
content as data, data network- 
ing, and similar techniques. 

In the past, when these 
revolutions came, they simply 
happened. Often, they weren't 
even recognized for what they 
were until after they had 
transpired. This worked because 

the replacement of one technolo- 
gy with another did not cause 

any significant change in the way 
the business was done. Change 
was incremental, and, conse- 

quently, the workflow adjusted 
to follow. 

The coming revolution will be 

different. It is already bringing 
about huge shifts in the business 

of television, and those shifts will 
accelerate. It has been recog- 
nized in advance. Because of this, 

there is an opportunity to guide 
the changes to minimize disloca- 

tions and maximize the benefits 
of the resulting systems. 

The purpose of the EBU /SMPTE 

Task Force on Harmonized 
Standards was to examine the 
changes that are beginning to 
occur, devise a rational structure 
for their management, and 
initiate the development of 
standards that will facilitate the 
transition to the new way of 
working. The result is a road map 
that shows us where we are 

going and how we are likely to 
get there. It will serve as a guide 
for development and impetus for 
implementation of the new TV 
production technology over the 
next decade or more. 

S. Merrill Weiss is co -chair of the EBU/ 
SMPTE Task Force 
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Cue up DTV. 4.01, 

# 
As digital broadcasting 

becomes reality, take the cue 
from NDS. We have decades 

of experience in the development 
of unique end -to -end MPEG, DVB 

and ATSC solutions, so we can help you 
stay at the forefront of the new world of 

digital broadcasting. 

NDS designs all our products to integrate 
seamlessly into total systems. So whether you just 

want a high -definition encoder or the ability to do 
multicasting, network splicing, full system control or 

traffic interfaces, you can rack up a perfect solution with 
NDS. Plus, our worldwide service and support keeps your 

operation running smoothly. You get the capability you need 
today, with the ability to easily grow tomorrow. 

Start preparing now for DTV. Contact NDS today or visit our web site. 
We'll make sure you don't get caught behind the eight ball. 

NDS 
WORLD LEADER WORLD VISION 

NDS Americas Inc. 
3501 Jamboree Road Suite 200, Newport Beach, CA 92660 

949.725.2542 www.ndsworld.com 

«`I 999 NOS Anaeriras hr. NOS is a naclenaaiis of NOS. All other tra marks are the property of thrr, tspnrw ,,wncrt All nplm mseivN. 
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model because of limitations in the 
hierarchical approach. 

Monitoring and diagnostics will be a 

part of any future broadcast facility. As 

facilities migrate from tape/hardware- 
based systems to computer /software- 
based systems, it will become more 
difficult to physically observe faults or 
other signs of impending equipment 
failure. For this reason, vendors need to 
provide improved monitoring and di- 
agnostic utilities for their products. 
There is also a need to monitor facilities 
from a central point. 

The issue of multiplexing content and 

Ask Dr. Digital 

essence into containers appropriate for 
emission was also considered. Many pos- 

sibilities exist. If systems are to be built, 
some agreement on how multiplexing is 

to be performed is needed. 

Migration from current systems, as well 
as plans that fit the economic model for 
broadcasting were also explored. It is fine 

to talk about future systems, but they will 
not be built if there is no economical way 
to migrate to them. 

Finally, the Systems section describes the 

standards required to implement systems 

based upon the work of the Task Force. 

The work of the Task Force is impor- 

tant to almost everyone in the industry. 
As you can see from this summary, 
almost every aspect of the business is 

touched upon in some way. There are 

specific recommendations for technol- 
ogies and standards that will set the 

path for years to come. Over 200 peo- 

ple and almost as many companies put 
over $1 million and two years of effort 
into this report - quite a bargain when 
you can get it free over the Internet. 

Brad Gilmer is president of Gilmer & Associ- 
ates, Inc., a technology and management con - 
sulting firm- (770) 414 -9952 

Too much camera? 
BY STEVE EPSTEIN, TECHNICAL EDITOR 

Ihave a three -part ques- 

tion regarding the ad- 
vantages of 3 -CCD cam- 
eras recording onto 4:1:1 
DV tape. 

It is my understanding 
that single -CCD cameras 
have individually colored 
lenses over each sensor, and 
the ratio of colors is 0.30R + 0.59G + 

0.11B. If a single -CCD camera has a 

570,000 pixel array, then 570,000 pix- 
els/480 lines = 1187 pixels/line. Does 

that mean that there are roughly 1187 x 
0.299 = 354 red pixels per line on this 
one CCD camera? 

How about a 3 -CCD camera with 
380,000 pixels on each CCD. Does that 
mean there are essentially 380,000/480 
= 791 pixels of each color per line? 

If the DV format reduces the color 
information to 4:1:1, are there only 500 
pixels/line x .25 = 125 pixels for each 

chroma signal on a line? Is the higher 
color resolution of the 3 -CCD camera 

being wasted with 4:1:1, or is this an 

example of images captured with high- 
er quality looking better even when 
viewed in a lower -quality format? 

Thanks, 
Kenji Hughes 

13c 
That's an interesting 
bunch of questions. 

Before delving into them, 

let's clear up some issues. 

In 3 -CCD cameras, a prism is used to 
split 100% of the incoming light into 
three colors - red, green and blue. The 

signals derived from the CCDs are then 
matrixed to provide output signals such 

as composite video and/or Y, R -Y, B -Y. 

The equations used vary depending on 
the video standard involved, but the 

equation you mentioned is the one used 

for NTSC. In cameras, the actual mix- 
ing equations are based on the charac- 
teristics of the optical path and the 
pickup devices. Be aware that the mix- 
ing occurs in the camera electronics 

rather than through the use of pixel 
counts in the CCDs. Also, note that the 

CCD output is an analog signal. CCDs 
are effectively arrays of light- sensitive, 

analog sample- and -hold circuits. 
In a single -CCD system, colored stripes 

cover the CCD. Typically, the stripes 

are secondary colors such as cyan, ma- 
genta and yellow or the standard colors 
of red, green and blue. Depending on 
the CCD, these stripes may also include 
clear stripes for a luminance channel, 
but this immediately reduces the amount 
of chroma information available. Like 
the 3 -CCD system, the channel outputs 
are matrixed to provide the desired 

output signals. A fundamental differ- 
ence in single -CCD systems is their per- 

formance in low light. In a 3 -CCD 
system, 100% of the incoming light 
reaches the imaging array. In a striped 
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array, the 
stripes block 
nearly two - 
thirds of the 
incoming light (the red stripe 
blocks green and blue, while the blue 

stripe blocks green and red). Addition- 
ally, with less signal available to put 
into the matrix equations, the potential 
errors can easily skew the output col- 
ors, especially in low -light situations. 

In addition to increased light sensitiv- 
ity, a distinct advantage of 3 -CCD sys- 

tems is the use of spatial offset. Using a 

one -half pixel offset for the green CCD 
effectively doubles the number of pixels 
available for the luminance channel, 
smoothing the image information and 
reducing aliasing. The disadvantages of 
using 3 -CCDs are, of course, the heavy 

requirements for optics and extra cir- 
cuitry, which result in increased costs 

and weight. 
Now, let's look at the numbers. Rath- 

er than comparing apples and oranges, 
let's try to keep things as equal as pos- 

sible. The following examples will refer 

to the use of 380,000 pixel CCDs. These 

CCD chips are actually 811 pixels wide 
and 508 pixels high (411,988 pixels 
total). Of those, only 768 x 494 (379,392 
pixels total) are active. Using sophisti- 
cated techniques such as optical low - 
pass filtering and spatial offset, the hori- 
zontal resolution (luminance) of a 

3 -CCD imaging system can be ap- 
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Deadlines. Dramatic stories. Endless pressure. One day can lead right into the next when you deliver the 

You don't work 
a five -day week. news. At Quantegy, we realize that it's not just the stpry you're serding out with every broadcast. It's your 

You work a 

120- hour -day. 

reputation. That's why each Quantegy tape offers superior video performance, providing higher levels of 
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"It doesn't matter if 
I'm at work, home,or 
my son's little league 
game. I know our 
transmitters are on 
the air." 

Remote Facilities 
Management 
for Transmitters 
t s Ìlf The GSC3000 

is the most reliable, intelligent remote control 
on the market today -it can even call you at 
the baseball park. 

Now Available! 
1.9 Network Module 

TCP /IP for WAN /LANs 

= Gentner.. 
I 'crfect Communication through Technology. Service. and Education.'" 

1.800.568.9239 1.801.975.7200 www.gentner.com 
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proximately equal to the number of horizontal pixels. 
Because techniques such as spatial offset are not available in 

single -CCD cameras, the horizontal resolution (luminance) 
is reduced to about 60% of the number of pixels or, in this 
case, to about 470 lines. In systems using a 4:3 aspect ratio, 
horizontal resolution can be converted to bandwidth using 
approximately 80 TV lines/MHz. Therefore, the luminance 
channel of a 3 -CCD camera with 768 pixels /line requires a 

bandwidth of 9.5MHz. 
Before going any further, remember Nyquist theory. Sam- 

pling a 9.5MHz signal with a 13.5MHz sampling frequency 
results in aliasing. To avoid aliasing, this signal must be 

bandwidth limited to 6.75MHz (540 lines). All that extra 
resolution ends up in the hit bucket. Bear in mind that the 

quality of the filtering circuits will significantly impact the 

ultimate quality of the remaining image. Now, if we assume 

the resolution of the red, blue and green channels of a 3 -CCD 
system are approximately equal to the luminance resolution 
of a single -CCD system (60% of the number of pixels, or 470 
lines), then the chroma output channels have to be band- 
width limited to 270 lines for a 4:2:2 system or to 135 lines 

in a 4:1:1 system. Can you say bit bucket overflow? Again, 
this is dependent on a number of factors, including the 

quality of the filters used. 

Moving to the single -CCD system, the luminance channel 
offers 470 lines of resolution. That 70 line (540 to 470) 
shortfall in the number of lines of luminance resolution is 

critical. Human eyes are more sensitive to luminance than 
chrominance. Because of the reduced horizontal -luminance 
resolution, pictures from this system will not look as good 
as those from a 3 -CCD camera using the same CCDs. If we 

take this one step further, to obtain 540 lines of horizontal 
resolution and provide a full- bandwidth luminance channel, 
a single -CCD system requires a CCD with 900 active pixels 
per line. Moving to the chrominance side of the discussion, 
if the array is striped as RGBRGB etc. the number of pixels 
in each color channel becomes 1/3 the total, or 256. With a 

pixel count of 256, the horizontal resolution will be 60% of 
that, or 153 lines. This is slightly more than the available 
chroma bandwidth in a 4:1:1 system (135 lines) but less than 
the available resolution of a 4:2:2 system (270 lines). 

So, what does this mean? Are you buying unnecessary 
resolution? Possibly. Can you make better pictures by stay- 

ing analog? Yes. Is it important? Maybe. By definition, 
SMPTE 259 is limited to 540 lines of horizontal luminance 
resolution. Any additional resolution is lost in the conver- 

sion process. However, the additional resolution can be 

utilized within the camera itself to improve picture quality - 
both digital and analog. Properly designed, a 900pixel /line, 
single -CCD camera offers all the luminance resolution re- 

cordable on any system based on a 13.5MHz (4) sampling 
rate. This same camera falls short in chroma resolution for 
a 6.75MHz (2) sampling rate, but will provide more than 
enough for a 3.375MHz (1) sampling rate. Relative to your 
question concerning a 3 -CCD camera and 4:1:1 recording, 
yes, it is more than you need. However, there may be features 

or durability factors that make the 3 -CCD system a better 
choice. In any event, if the analog outputs of CCD cameras 

are used, all of the available resolution is maintained. 
Need help? Drop me a not at drdigital @compuserve.com. 
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Easy Integrated HD Solution 
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Call 1 -800- 231 -9673 

Leitch brings you ezHD' " - the easy 
and fast way to transition to HDTV. 
Upconversion, logo insertion and 
monitoring are three indispensable 
components to your successful tran- 
sition. Only one package has it all. 

The ezHD'" package begins with 
Leitch's high- quality Juno HDTV 
upconverter, which uses motion - 
adaptive conversion to virtually 
eliminate artifacts. Juno's powerful 
noise reduction further enhances 
signal quality, and its sophisticated 
filters provide aspect ratio conver- 
sion. Auto film detection ensures 
optimum resolution. 

For local branding of your upcon- 
verted signal, ezHD" also includes 
Leitch's HDTV logo generator and 
inserter. You can store multiple 
logos for linear keying with user - 
selectable logo positioning and 
transparency. 

Rounding out ezHD'" is an HDTV 
digital -to- analog converter for mon- 
itoring your signal before ATSC 
encoding. The ezHD'" package 
includes a DigiBus frame and con- 
trol panel, which allows you the 
opportunity to further upgrade your 
facility with any of the following 
products: 

HD frame synchronizers 
HD test signal generators 
HD A/D converters 
HD distribution amplifiers 
ATSC STL solutions 

Other Leitch HD products include: 

Master Control Switchers 

Integrator HD16x16 Routers 

www.leitch.coln 
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On the Cover 
The launch of STS-95, the Space Shuttle parrying American 
hero John Glenn, marked the beginning of nationwide 
broadcasting of HDTV signals using the A1SC DTV standard. 
(Photo courtesy of NASA.) 

HDTV: The New Imaging Revolution 

his is an exciting time for video 
professionals and for consumers. Our 
new digital television system, the product 
of a decade of work by scientists and 
engineers around the world, is on the air. 
It works. It makes beautiful pictures. It 
provides capabilities never before 
possible. Indeed, the ATSC DTV system 
offers features thought to be little more 
than fantasy just 10 years ago. 

In the course of preparing this special 
report on HDTV, I discussed the status 
of DTV implementation with a number 
of TV station engineers working to put 
their digital signals on the air. The word 
from the trenches was that implemen- 
tation problems abound. Some stations 
are running into tower licensing road 
blocks. Others have horror stories to tell 
about the difficulties they have found 
in interfacing new digital gear and 
getting it to work. Still others are baffled 
by the abundance of scanning formats, 
and plan to stay out of the fray until 
"things are sorted out." 

These are, of course, all important issues. 
But, in the greater scheme of things, I have 
to say they're just details. Important details 
to be sure. But just details. 

The launch of every new technology 
has been fraught with growing pains. 
Consider what TV engineers of the 1950s 

faced when their management decided 
that it was good business to convert to 
color. In 1954, getting a black- and -white 
signal on the air was an accomplishment, 
let alone holding the frequency and 
waveform tolerances sufficiently tight 
that the NTSC color system would look 

Welcome to Digital 
This special supplement to Broadcast 

Engineering, Video Systems, and 
Millimeter magazines is intended to help 
readers make the transition from NTSC 
to high -definition video. It is our goal to 

bring to you instructional tutorial articles, 
application stories, news items, and new 
products supporting the technologies 
encompassed by high -definition imaging. 

This supplement is edited by Jerry C. 

Whitaker, an industry consultant and author. 
His latest work, DTV. The Revolution in 

Electronic Imaging (McGraw -Hill, 1998), is 

the definitive handbook on digital television. 
Additional editorial support has been 
provided by Peter Hammar, a long -time 
video industry consultant and historian. 

Please address correspondence to 
Jerry Whitaker, PRIMEDIA Intertec, 9800 
Metcalf Ave., Overland Park, KS 66212. 
Whitaker also can be reached via e-mail at 
j_ whitaker@technicalpress.com. 

Additional reader support is available 
at the Technical Press website, 
www.technicalpress.com. 

halfway decent. And then there were 
the receivers: big, expensive, and 
unstable. Round picture tubes with long 
necks. The sets commandeered living 
rooms across America. And service these 
things? There were two dozen 
convergence adjustments alone in the 
RCA CTC -15 chassis, the first design that 
really worked - and it was released nearly 
a decade after the first color broadcasts 
began. 

These problems were, in the final 
analysis, only details. Obstacles to be 
overcome. Challenges to be met. Such is 

the case with DTV. 
The ATSC digital TV standard is, of 

course, just technology - a technical 
scheme that permits certain tasks to be 
accomplished. As such, it is neutral insofar 
as intrinsic benefits. DTV will, instead, 
become whatever we choose to make it. 

At this point in the transition to DTV, 
many obstacles exist. Many more will be 
uncovered as the early- adopters learn by 
doing. The bottom line, however, is that 
DTV is the future of the professional 
video industry. Without it, we cannot 
hope to compete in the information age 

that is now unfolding. 
The DTV train has left the station, and 

there's no turning back. It promises to 
be a splendid ride. 

- Jerry C. Whitaker 

www.americanradiohistory.com

www.americanradiohistory.com


At the Smithsonian Air and Space Museum in 
Wactirgton, DC, visitors crowded around new HDTV 
receivers to watch the Shuttle launch in high - 
definition. (Photo courtesy of Harris.) 

HDTV: In the Field and the 
H. nd Peter Hammar 

TV - and more important, 
HDTV - are on the air. Stations across 
the country are broadcasting pilot pro- 
gramming and beginning to fashion new 
business strategies made possible by this 
technology. Although broadcasters are 

the most visible early adopters of DTV, 
many other industries are gearing up and 
already making commercials, TV pro- 
grams and motion pictures using HDTV 
equipment spawned by the new ATSC 
DTV standard. 

Put side -by -side, the breadth of the 
HDTV applications now finding com- 
mercial success is staggering - from 
NASA to post -production to medical 
imaging. It is impossible in a limited num- 
ber of pages to chronicle all of the indus- 
tries in which HDTV has found a home. 
However, the following profiles will pro- 
vide a sampling of the enormous build- 
up in progress across the United States 
and around the world. 

Co for launch 

If HDTV truly is the "next big thing." 
then it is only fitting to launch it with a 

bang. The new ATSC system received 

just such a sendoff. playing to excited 
audiences from coast to coast during the 
launch of space shuttle mission STS -95. 

The first nationwide broadcast of a 

high- definition TV program using the 
ATSC DTV system. complete with 
promos and commercials, aired Oct. 29. 

1998. The live HDTV broadcast of Sena- 

tor John Glenn's historic return to space 

was transmitted by ABC, CBS, Fox, 
NBC, and PBS affiliates. Organized by 
the Harris Corporation, the broadcast 
featured a number of "firsts." 

There were six trucks involved in the 
remote from the Kennedy Space Center 
- one for video production, one for au- 

dio and graphics, one for transmission, 
and three satellite uplink trucks. The 
video production truck was provided by 

NHK Japan. Ten cameras were used in 

the production - some with operators 
and some remotely controlled or fixed - 
including a camera that was placed 
1,000 feet from the launch platform. 
This automated camera was mounted 
on a custom -built, remote -controlled, 
pan- and -tilt assembly. The camera was 

placed in a protective enclosure to shield 
it during liftoff. The video and control 
telemetry were connected to the pro- 
duction truck via five miles of fiber -optic 
cable. Three other cameras were also 
linked by fiber, and those HD cameras 

fed 1035- active -line video to the pro- 
duction truck. 

Cameras used in the broadcast in- 
cluded Ikegami HDL -79 and Sony HDC- 
700 /HDC -750 models. The audio and 
graphics truck included Panasonic D5 
VTRs, Sony HDW -500 VTRs, a Sony 
2000 editor, and a Tektronix /Grass Val- 

ley 110 -HD switcher. 
There were three I.5Gbits /s serial 

digital (SMPTE 292M) feeds from the 
video production truck. Two 59.9Hz 
(1080x1920) feeds were provided, one 
with commercials and one without, that 
were uplinked for domestic use. Viewers 
of the commercial feed saw Procter & 
Gamble spots. In Washington. D.C., a 

local one -minute promotional insert for 
WRC -TV's HD service was included. 
This was done using a "crash" switch 
from the satellite feed's demodulated 
I9.4Mbits /s stream to a local com- 
pressed transport stream from a Tiernan 
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On location with Pitcairn Productions during taping of the Ocean Wilds 
series. (Photo courtesy of Pitcairn Productions and Canon.) 

pool feed of the launch control center at 
the Kennedy Space Center, which was 
upconverted NTSC. On occasion, the 
director would switch to the launch cen- 
ter feed, providing a dramatic "A /B" com- 
parison of HDTV and NTSC. The dif- 
ference was startling. It easily convinced 
the industry observers present at the Air 
and Space Museum showing of the com- 
pelling power of the HDTV image. 

The second production issue to come 
into focus during the broadcast was the 

editorial value of the 
wide aspect ratio of 
HDTV. At one point in 
the coverage. program 
anchor Mary Alice Wil- 
liams described to the 
TV audience how the 
shuttle was fueled the 
night before. In describ- 
ing the process, the 
camera pulled back 
from the launch pad 
shot to reveal a fuel stor- 
age tank off to one side 
of the pad. As Williams 
continued to explain 
the procedure, the cam- 

era continued to pull back to reveal a 

second fuel storage tank on the other side 
of the launch pad. Thanks in no small part 
to the increased resolution of HDTV and 
-of course - the 16:9 aspect ratio, the TV 
audience was able to see the entire launch 
area in a single shot. Such a shot would 
have been wholly impossible with stan- 
dard definition imaging. 

The STS -95 mission marked a mile- 
stone in space, and a milestone in tele- 
vision. A future shuttle mission will fur- 
ther advance video imaging by including 
an HDTV camcorder (Sony HDCAM) 
to capture a variety of images in support 
of the scientific projects planned. The 
high -definition images captured will pro- 
vide the most detail ever seen of space 
travel using an electronic medium. 

encoder fed by tape. A third feed was 
used for distribution to Japan. 

The U.S. feeds were sent to separate 
Harris /Lucent EVA200 encoders to cre- 
ate separate I9.4Mbits /s ATSC trans- 
port streams. The 1035 -line video was 
centered in the ATSC 1080 -line struc- 
ture. The audio was Dolby AC -3 encoded 
in mode 2/0. The output of the encoders 
went to a patch panel and then to Newtec 
modulators, whose 70MHz outputs were 
carried 500 feet via Heliax to the uplink 
trucks. Program quality was monitored 
using Ku downlinks and Newtec NTC/ 
2060 demodulators feeding Ikegami 
HTM -2003 HD monitors. 

The commercial station feed was set 
up for 1:2 Reed Solomon encoding and 
used QPSK via Telstar -4, transponder 
I6L (time was donated by Unity Mo- 
tion). About 26.5MHz of the available 
27MHz was used with this robust cod- 
ing scheme. The non -commercial up- 
link went to a different truck aimed at 
GE -3 with its equipment set for 3:4 Read 
Solomon encoding and also using QPSK 
occupying 18MHz of the GE -3 tran- 
sponder. The feed to Japan for NHK 
broadcasting was 60Hz at 45Mbits /s and 
was uplinked on Galaxy -9. 

The feed was available free for any 
broadcaster who could receive the sig- 
nal. The affiliates and other providers 
transmitted the broadcast to viewing 
sites in Washington, New York. Atlanta, 
Chicago, Los Angeles, and 15 other cit- 
ies. Audiences in those cities watched 
the launch on new digital receivers and 
projectors during special events at mu- 
seums, retail stores, broadcast stations. 
and other locations. Many of the sta- 

tions moved 
their on -air dates 
ahead of sched- 
ule in order to The impressive ABC -N HDTV Release Center at 
show the Glenn the network's New York headquarters. (Courtesy 

launch broad- of ABC.) 

cast. The largest scheduled viewing site 
was the Smithsonian's National Air and 
Space Museum in Washington. where 
viewers watched the launch on an IMAX 
theatre screen and four new digital re- 
ceivers. 

WRAL -HD, which in 1996 became 
the first station to broadcast a commer- 
cial digital signal, provided editing equip- 
ment and several high -definition vi- 
gnettes that were shot in Houston and 
Washington. NHK provided high -defi- 
nition production equipment and engi- 
neering expertise through NHK Enter- 
prises America. 

Kodak filmed and transferred foot- 
age for several of the vignettes that were 
used in the show, using the same process 
that networks will use to prepare much 
of their current television, movies, 
sitcoms, dramas, and commercials for 
prime time digital broadcasts. The 
Kodak /Philips Spirit telecine was used 
for film transfer. 

Other organizations involved included 
All -Stars Communications. EF Data. 
Turner Engineering, Unity Motion, Rave 
Productions, and Jaleo, North America. 
TV set manufacturers included Philips. 
Samsung, Sharp, Zenith and Panasonic. 

Beyond the technical details was an 
even more important story insofar as 

HDTV production is concerned. All of 
the cameras used in the coverage pro- 
vided an HD signal except for one NASA 

ABC launches HDTV effort 

In an effort rn much down -to -earth, 
but nonetheless groundbreaking in its 
own right, the ABC Television Network 
has brought online a new HDTV "Re- 
lease Center." The network's first regu- 
larly scheduled broadcast of high -defi- 
nition TV programming aired on Sun- 
day. Nov. I. 1998 - the 1996 version of 
Disney's 10/ Dalmatians. The broadcast 
originated from the ABC HDTV Re- 
lease Center designed, built, and 
equipped by Panasonic System Solu- 
tions Company (PSSC). 
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Below: New HDTV cameras with improved colorimetery 
offer color control and matching far superior to NTSC 

devices. (Photo courtesy of APS and Sony.) 

The HD production suite of American Production Services, Seattle, a pioneer in i gun programs 
(Photo courtesy of APS and Sony.) 

Located at the network's headquar- 
ters in New York, the multimillion-dol - 
lar HDTV Release Center serves as the 
hub for the release and distribution of 
progressive scan programming to 
ABC's digital -ready affiliated and 
owned stations. 

The Release Center consists of two 
fully redundant edit /control rooms. Each 
room serves as a stand -alone facility, pro- 
viding the collective capability to origi- 
nate two separate program streams or 
one stream with full backup. A variety 
of monitoring options were provided. 
including HD and SDTV 16:9 and 4:3 
devices. The Panasonic A.I- HD2700 D -5 

HD recording system is a key component 
of the equipment complement at the 
Center. 

Pitcairn Productions takes to the 

high seas 

Panoramic outdoor and nature shots 
have long been recognized as one of the 
selling points of HDTV. It is no surprise, 
then, that Feodor Pitcairn Productions 
chose HDTV as the medium for its Ocean 

Wilds series. Pitcairn's goal was to cap- 
ture the first full HD images of whales 
and dolphins in the Azores. Using HD 
cameras (Sony HDW -700) and hydro - 
phones. Pitcairn fashioned a rare close - 
up portrait of these creatures and other 
dramatic oceanographic stories not pre- 
viously captured in HD. The goal was a 

definitive, enduring undersea HD series 
that clearly surpassed previous natural 

history programming in quality and 
scope. 

While the Azores is a beautiful loca- 
tion, the high winds and pitching seas 

made shooting quite difficult. Many of 
the shots were taken on boats where tri- 
pods simply do not work. Yet, camera 
stability was critical to the production. 
Pitcairn enlisted the help of C'anon's 
Hi 15x8B HD lens and IS-20B II image 
stabilizer to capture steady shots in the 
roughest of seas. The IS -20B II gave 
Pitcairn the ability to shoot not only from 
boats, but also helicopters - even in the 
high winds typical to the remote Azore 
islands. 

High -impact promos 

from the production standpoint, one 
of the most difficult tasks facing a pro- 
gram producer is how to promote his or 
her product. Almost inevitably, promos 
designed for network television are as- 

sembled on a tight timetable and con- 
fined to short time slots. The challenge 
of hooking viewers on a program when 
given only 15 seconds to explain it and 
build interest for it is really monumen- 
tal. One sure way to make an impression 
is to give the viewer something different. 
Enter HDTV. 

The Public Broadcasting Service. 
while not saddled with the same re- 

straints of a commercial network, must 
nonetheless promote its programs and 
- indeed - itself to be successful. It is 

for this reason that "HD November" 

The latest generation of HDTV camcorth 
made it practical and affordable for APS to n 

HDTV in the field. (Photo courtesy of APS and 
Sony.) 

was an important step for PBS. The 
network - along with The Interface 
Group. which provides film and video 
production services to professional 
communicators in the Washington area 

- created four 20 second promos and 
two opens - a 110- second piece and a 

60- second piece - for the network's first 
foray into high -definition television. 

"PBS Digital Week" began on Mon- 
day. Nov. 9. 1998. with the broadcast 
of the nation's first two programs shot 
and edited in high definition - C'hilntlr 
Over i'enice, which spotlights the work 
of renowned glassblower Dale Chihuly, 
and Digital TV -A ('riagely (rash Coarse. 
the first national program designed to 
inform general audiences about digital 
technology. These programs were fol- 
lowed by Ken Burns' documentary Frank 
/.lord Wright. which aired Nov. 10 and 

I I, 1998. 
The documentary included the first 

on -air test of enhanced digital televi- 
sion, an entirely new form of television 
that uses Intel Corporation technology 
to deliver graphically rich interactive 
content - Wright's architectural plans, 
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recemóer 1T,1903 - .ry aw6, 

The Wright Brothers stood in an empty field 

and saw a runway. 

i 
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..1.11 111)W-700 Camcorder 

The world told Orville and Wilbur that man couldn't fly, but they left doubt 

behind and turned possibility into reality. Today, that kind of determination to leap into the future makes 

With our HDTV suite, where 

you go is entirely up to you. 
Sony the only manufacturer who provides a complete solution for HDTV production. From the ground 

up, no one offers digital innovation like we do. Take our HDCAM'" HDW -700 for 

HDCAM HDW -500 VTR 

example, the first HD camcorder ever created. Its ingenious design, based on Digital Betacam" technology, 

X. makes it a cost -effective alternative to traditional film that lets you shoot images 
1-6° 1 

HDS - 7000 Seni, Swdcher 

of unprecedented quality on location, turbulence -free. We also offer HD portable and Cd 
R E A D Y 

HDCAM HDW -700 Camcorder 
40 minute 1/2" HD cassette 

Memory setup card 

Lightweight one -piece camcorder 

HDCAM HDW -500 VTR 
Simultaneous HD /SD output 

Preread 

4 channels 20 -bit digital log audio 

2 hour 1/2" HD cassette 

HDS -7000 Series Switcher 
SMPTE 1920x1080i standard 

10 -bit HDVS processing 

3 multi -layer mix effects systems 
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HDCAM" 

DIME-700o Multi - Effects Sestem 

studio cameras, nonlinear editing systems, servers and everything else you need to take 

wing -from HD editing VTRs, switchers and a 3 -D effects system, to Trinitron" monitors. And flexibility? 

Try full compatibility for HD and downconverted SD formats, and open standards designs so our products 

seamlessly work together and with other manufacturers' equipment. Sony has the complete digital solution, 

which is why NMT has chosen us to outfit their HD production trucks. It's also why pro- 

HMI Sows Monitor 

duction professionals like American Production Services, CBS, HD VISION and Madison Square Garden 

Network productions are already taking off with our HD systems. And Sony's service and support programs 

NMT HD Produaion Burk 

offer just what you need today and tomorrow. Get a first class trip into the 

future by calling t -800 -635 -SONY, ext. PROD or visit www.sony.com /production. 

We're ready. Are you ?'" 

HDME -7000 Multi- Effects System 
HD SDI for video inputs/outputs 

Easy -to -use GUI 

DME LINK'" interface to switcher 

HDM Series Monitors 
HR Trinitron CRT picture tube 

1080 or 1035 active lines 

16:9 widescreen with 4:3 Area Marker 
SONY 
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On the =fit of tINÑalisman Crest Ltd. 
production of The Secret Adventures of Jules 
Verne, shot in high -defintion. ¡Photo courtesy 
of Talisman Crest Limited and Sony.) 

sketches or detailed biographical notes, 
for example - to select viewers as the 
program was broadcast. 

The four 20- second promos - or "digi- 
tal bits," if you will - are "factoids." each 

explaining a different aspect of digital tele- 

vision and how PBS will use DTV in the 

classroom. The opens will continue to 
precede all high-definition programming 
this year. Seven PBS member stations 
nationwide began digital broadcasts on 
Nov. 9, 1998. and at least 13 additional 
PBS member stations are expected to 
make the digital conversion later this year. 

And now, a word 
from our sponsor 

11 there is one constant in the world of 
commercial broadcasting, it is advertis- 
ing. Without a doubt, the spots pay the 
wages. That being the case, the recep- 
tion of advertisers to DTV in general. 
and HDTV in particular is of critical 
importance to the ultimate success of 
this new medium. If Procter & Gamble, 
the world's largest advertiser, is any in- 
dication, the future is rosy indeed. 

Jim Gosney, associate director of 
commercial production for Procter & 
Gamble (P &G), told a gathering of in- 
dustry leaders in Washington D.C., on 
the occasion of the inauguration of regu- 

lar DTV service, that his company - 
for one - is not only interested in 
HDTV, but enthusiastic about it. 

It is difficult to overstate the leader- 
ship of P &G when it comes to media 
advertising. For more than a hundred 
years, P &G has been an early pioneer 

in adopting new advertising media. Its 
first print ad for Ivory Soap ran in 1882. 

when national magazines were just start- 
ing. Again, in October 1896, Ivory had 

its first color ad bound into a magazine. 
In 1923, Crisco became one of the first 
radio sponsors, of Graham McNamee's 
show on WEAF. New York, which fea- 

tured a woman giving cooking recipes. 
Ivory Soap made history again by par- 
ticipating in the first live commercial TV 
broadcast on Aug. 26, 1939. A large 
crowd in the Television Building of the 
World's Fair watched as Red Barber 
announced live the details of a baseball 
contest with a $1,000 first prize. 

Given this history, it should not be 

surprising that ads, produced in high - 
definition, for P &G brands Tide, Pam- 

pers. Bounty, Head & Shoulders, and 
Scope were included in the live John 
Glenn shuttle broadcast. It should, fur- 
thermore, come as no surprise that the 
P &G brand Bounty ran an HD commer- 
cial in the premiere network high-defi- 
nition broadcast of Disney's /0/ Da/nlu- 
lialls on ABC. 

There is more to P &G's HDTV efforts 
than just a pioneering spirit: at the heart 
of it all is that HDTV can sell products 
better than SDTV. Last year, the com- 
pany formed a Digital TV Task Force, 
composed of representatives from sev- 

eral of P &G's larger ad agencies and 
various department heads within the 
company, to learn about DTV, what it 

will mean, and how to be ready for its 

implementation. The conclusion, in a 

nutshell, was that DTV will afford the 
opportunity to improve and enhance 

communication +1all consumers. 
According to Gosney, the combina- 

tion of higher resolution and wider as- 

pect ratio are a one -two punch for ad- 

vertisers vying for consumer attention. 
The good news for advertisers inter- 

ested in making HD versions of their com- 
mercials is that there should be little or no 

incremental cost during production. 
which of course is the biggest part of the 

budget in making commercials, as well as 

programs. Many national commercials 
today originate on 35mm film, which is 

itself a high-definition medium. There is. 

naturally, an incremental cost for post - 
production and distribution in HD. 

The effect of the widescreen aspect 
ratio on consumers is worthy of elabo- 
ration. The effect of the 16:9 format is 

both immediate and stunning. For the 
first time, commercial directors have a 

tool that approximates more closely our 
natural sense of perception. The format 
gives the viewer the feeling of "being 
there" in the picture. 

It is not the same presence experi- 
enced with conventional video. The 
additional width to the image. with the 

additional peripheral information it al- 

lows, is both compelling and engaging. 
It allows for much greater freedom of 
composition and staging, allowing the 
use of foreground and background ele- 

ments in ways never before possible on 
television. 

APS focuses on HD production 

With the current preoccupation with 
getting DTV stations on the air, it is easy 
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An interior view of the huge NMT high -definition 
production truck, HD -1. The truck is shown here at 
Madison Square Garden in New York. (Photo 
courtesy of NMT and Sony.) 

1' 

to lose sight of the fact that post- produc- 
tion facilities have been using HDTV for 
years. One pioneer is American Produc- 
tion Services of Seattle. 

APS was one of the first facilities in 
the United States to make digital HDTV 
production and post -production capa- 
bilities available to its customers. Cur- 
rent HD projects include a Florida Pub- 
lic Broadcasting Service HD demonstra- 
tion - in conjunction with KCTS -TV 
(Seattle) and The Arnold Creative Group 
(Coral Gables, FL) - to increase aware- 
ness of the analog- to-digital transition, a 

demonstration piece with South Caro- 
lina Educational Television, and 
Whidbey Island Films' production of the 
National Desk series for PBS. 

The 13 Florida Public Broadcasting 
Service programs, shot with Sony HDW - 
700 camcorders and produced in the 
APS high-definition suite. are designed 
to be shown to help fund the service's 
transition from analog to digital broad- 
casting. The programs will be made avail- 
able to PBS stations throughout the 
United States as educational and fund- 
raising material. 

APS used the Sony HDME -7000 
multi- effects unit to create up to 28 lay- 
ers of graphics and footage, some 
upconverted from NTSC to HD. for the 
nine -minute programs. 

The six -episode commitment for Na- 
tional Desk represents the production of 
one of the first public affairs programs to 
be shot in HDTV. Location shooting for 
the award -winning series is being origi- 
nated on Sony HD camcorders and will 
include the integration of digital HDTV 

graphics rendered in post -production. The 
series airs during the 1998 -99 season. 

Secret Adventures in HD 

Another production company heavily 
involved in high -definition work is Talis- 
man Crest Ltd. of Montreal. The corn- 
pany is producing The Secret Adventures 
Minks Verne, a 22- episode dramatic se- 

ries. created by Gavin Scott ( The Borrow- 
ers, Small Soldiers) and inspired by the 
writings of fiction novelist Jules Verne, 
author of 20,000 Leagues Under the Sea 

and Around the World in 80 Days. 
The series, which is being created for 

international TV distribution, is being 
shot on Sony HDCAM camcorders 
(HDW -700). The program is the first 
recurring TV series shot in a digital HD 
format. The HD image has given pro- 
ducers the sharpness needed to produce 
an action adventure, while the 16:9 as- 

pect ratio allows them to capture more 
viewable action. Talisman is also able to 
seamlessly piece together footage shot 
on 35mm and footage shot on high-defi- 
nition video with virtually no loss (or 
change) in quality. 

The advanced colorimetry afforded 
by HDTV is another important consid- 
eration. New HDTV cameras allow the 
cinematographer to create a custom - 
made color palette directly in the 
camcorder, streamlining the overall color 
correction process. The portable 
camcorders have added to the dynamic 
effects of the series by capturing aerial 
images while hanging from a gondola 
and helicopter, shooting footage under 
water and considerable use of Steadicam 
shooting. 

Using one of the largest green screens 
ever built. Talisman Crest Ltd. was able 
to composite shots and create a variety 
of backgrounds without changing scen- 
ery. Using film, it would have likely spent 
many more hours (or days) to achieve 
the same effect. 

In this corner - MSG 

Sporting events are unquestionably 
one the great promises of HDTV. One of 
the early adopters in this arena is 
Cablevision's Madison Square Garden 
(MSG) network. The company built a 

high-definition production and post -pro- 
duction center at Madison Square Gar- 
den for the fall 1998 NHL season. 

The center provides the MSG network 
with a powerful tool to dramatically 
change the way people watch sports on 
television. 

The installation required building an 
HD master control facility and convert- 
ing two of Madison Square Garden's 
analog rooms to state-of-the art edit suites 
that can operate in either HDTV or 
SDTV. 

The signal created in the edit suites 
provides content to the HD production 
truck and master control for cable broad- 
cast, as well as to display sites through- 
out the arena. The equipment comple- 
ment includes Sony HDCAM HDW -500 
VTRs, HDS -7000 series digital switcher. 
HDME -7000 multi- effects unit. HDM- 
2830/4 and HDM -14E5U high- defini- 
tion monitors. DXC -H10 HDVS cam- 
eras. HDS -V3232 HD SDI routing 
switchers, DVS- V3232B digital video 
routing switcher, DVS -A3232 audio rout- 
ing switcher, BE -9100 edit controller, 
and the PFV -HD /HKPF /BKPF series of 
SDTV /HDTV conversion and distribu- 
tion products. 

For the 1998 season, live video pro- 
duction of the 1080x1920 HDTV pro- 
gramming was executed in an all- digital 
HD production truck owned by NMT 
and leased to MSG Network. MSG Net- 
work committed to 200 broadcast events 
from the Garden, Yankee Stadium. and 
other New York venues, using the NMT 
truck known as HD-I. HD -I is the first 
of two Sony -built HDTV trucks pur- 
chased by NMT, one of the country's 
leading digital outdoor broadcast com- 
panies. From top to bottom, HD -1 fea- 

tures the most advanced high-definition 
production equipment available. 

And away we go ... 

From these snapshots of high-defini- 
tion applications across the country, it is 

clear that HDTV is not simply a techni- 
cal curiosity. It is a business. Real people 
are making real programs in HDTV, and 
earning real money. It is undeniable that 
there are many growing pains associ- 
ated with such a shift in technologies, 
but these are just details. Important de- 

tails, to be sure, but details nonetheless. 
The bottom line is that HDTV works, 
that products are available from multiple 
manufacturers, and that consumer inter- 
est is rapidly growing. 

To borrow a classic advertising line, 
"This is not your father's television sys- 

tem." And. drawing even further back 
into TV history, as Jackie Gleason (who 
could certainly benefit from the wider 
aspect ratio of HDTV) might say of the 
current technological landscape, "Away 
we go." 
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Once bound to the studio 
because of their size and 
weight, the new breed of 
high- definition cameras 
have taken to field with 
physical specifications 

similar to 
conventional. 
resolution 
cameras. 
Shown is the 
Sony HDW -700 

one -piece 
camcorder. (Photo 

courtesy of Sony.) 

By Jerry C. Whitaker 

Apart from studio and field production, HDTV 
cameras also are available for special purpose 
applications, such as the Ikegami HDL -37. (Photo 
courtesy of Ikegami.) 

Cameras: 

he term high- de/ìniriun television 
applies more to a class of technology 
than to a single system or specification. 
HDTV can be logically divided into two 
basic applications: Closed -loop produc- 
tion systems and broadcast systems. 

Each system has its own applications, 
its own markets, and its own fundamen- 
tal technologies. Perhaps the most far - 
reaching market is the non -broadcast 
business and industrial sector, illustrated 
in Figure I. By comparison, broadcast 
and post -production applications are 
more easily identified and described. It 

was into these widely diverse markets 
that HDTV was born. 

Japanese professional video manu- 
facturers, under the direction of NHK 
(the Japanese national broadcasting 
company), launched a major HDTV 
development program in the early 
1970s, long before either European or 
American organizations gave HDTV 
serious consideration. Early Japanese 
efforts to establish common interna- 
tional standards for HDTV were largely 
responsible for stimulating development 

Otra,H 

Sr storage 

FIGURE 1. Applications for high -definition 
Imaging In the business and industrial markets. 

Magic Star:... Here 

projects both in North America and in 

Europe. It is no surprise, then, that this 
early work on HDTV has had a pro- 
found effect on current -generation high - 
definition systems in general, and cam- 
eras in particular. 

Production system vs. transmission 
system 

Bandwidth is perhaps the most basic 
point that separates production HDTV 
systems from transmission -oriented sys- 

tems for broadcasting. A closed-circuit 
system does not suffer the same re- 
straints imposed upon a video image 
that must be transported by radio fre- 
quency means from an origination cen- 
ter to consumers. It is this distinction 
that has led to the development of 
widely varied systems for production 
and transmission applications. Terres- 
trial broadcasting of NTSC video, for 
example, is restricted to a video 
baseband that is 4.2MHz wide. The re- 

quired bandwidth for full resolution 
HDTV, however, is on the order of 
30MHz. Fortunately, video compres- 
sion algorithms are available that can 
reduce the required bandwidth without 
noticeable degradation and still fit 
within the restraints of a standard 
NTSC. PAL, or SECAM channel. The 
development of efficient compression 
systems was, in fact, the breakthrough 
that made the all -digital HDTV system 
possible. 

Video compression involves a number 
of compromises. In one case, a tradeoff 
is made between higher definition and 
precise rendition of moving objects. It is 

possible, for example, to defer the trans- 
mission of image detail, spreading the 

signal over a longer time period and. thus, 

reducing the required bandwidth. If mo- 
tion is present in the scene over this 
longer interval, however, the deferred 
detail may not occupy its proper place. 
Smearing, ragged edges, and other types 
of distortion can occur. 

Figure 2. An illustration of the differences in 
the scene capture capabilities of conventional 
video and HDTV. 

Basic parameters 

The following terms are commonly 
used to describe and evaluate high -defi- 
nition imaging systems: 

Aspect ratio. The ratio of picture width 
to picture height. 

Contrast. The range of brightness in 

the displayed image. 
Horizontal resolution. The number of 

elements separately present in the pic- 
ture width. 

Vertical resolution. The number of pic- 
ture elements separately present in the 
picture height. 

Color depth. The range and accuracy 
of colors that can be reproduced by the 
imaging system. 

The resolution of the displayed pic- 
ture is the most basic attribute of any 
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HDTV system. The HDTV image - 
generally speaking - has approximately 
twice as much luminance definition 
horizontally and vertically as the 525 - 
line NTSC system or the marginally 
better 625 -line PAL and SECAM sys- 

tems. The total number of luminance 
picture elements (pixels) in the image 
is, therefore, four times as great. The 
wider aspect ratio of the HDTV system 
adds even more visual information. This 
increased detail in the image is 
achieved by employing a video band- 
width approximately five times that of 
conventional (NTSC) systems. 

The HDTV image is 25% wider than 
the conventional video image, for a 

given image height. The ratio of image 
width to height in HDTV systems is 

16:9. or 1.777. As such, the HDTV im- 
age can be viewed more closely than is 

3H 
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1 

Figure 3. Viewing angle as a function of screen 
distance for HDTV. 

7H 
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H 

Figure 4. Viewing angle as a function of 
screen distance for conventional video 
systems. 

customary in conventional television 
systems. 

Critical implications for the 

program producer 

In its search for a "new viewing expe- 
rience," NHK conducted an extensive 
psychophysical research program in the 
early 1970s. A large number of attributes 
were studied. Non -technical people 
were exposed to a wide variety of elec- 
tronic images, whose many parameters 
were then varied over a wide range. A 
definition of those imaging parameters 
was being sought, the aggregate of 
which would satisfy the average viewer 
that the TV image portrayal produced 
an emotional stimulation similar to that 
of large -screen film cinema experience. 

Central to this effort was the pivotal 
fact that the image portrayed would be 

large - considerably larger than current 

High- definition video cameras. including the Ikegami HDL -790. left. and the HUK,79. right. have 
reached an impressive level of development. giving program producers many new image capture 
options. (Photos courtesyoflkeganti.) 

NTSC TV receivers. Some of the key 
definitions being sought by NHK were 
precisely how large. how wide. how 
much resolution, and the optimum view- 
ing distance of this new video image. 

A substantial body of research gath- 
ered through the years has established 
that the average U.S. consumer views the 
TV receiver from a distance of approxi- 
mately seven picture heights. This trans- 
lates to perhaps a 27 -inch NTSC screen 
viewed from a distance of about IO feet. 

At this viewing distance, most of the 
NTSC artifacts are invisible. with per- 
haps the exception of cross color. Cer- 
tainly the scanning lines are invisible. The 
luminance resolution is satisfactory on 
camera close -ups. A facial close -up on a 

modern. high -performance. 525 -line 
NTSC receiver. viewed from a distance 
of 10 feet. is quite a realistic and pleasing 
portrayal. But the system quickly fails on 
many counts when dealing with more 
complex scene content. 

Wide -angle shots (such as jersey num- 
bers on football players) represent one 
simple and familiar example. TV cam- 
era shooting, however, has long 
adapted to this inherent restriction of 
525 NTSC - as witnessed by the con- 
tinuous zooming -in for close -ups on 
most sporting events. More than a few 
motion -picture cinematographers have 
complained that television has "ruined 
the tastes" of the consuming public with 
a steady diet of close -up shots that rob 
scenes of panoramic impact. The tech- 
niques employed, however, are dictated 
strictly by the limitations of the video 
system. The camera operator accom- 
modates the technical shortcomings of 
the conventional TV system and deliv- 
ers an image that meets the capabilities 
of NTSC. PAL, and SECAM. There is. 

however, a penalty. as illustrated in Fig- 

ure 2. The average home viewer is pre- 
sented a very narrow angle of view - 
on the order of IO degrees. The video 
image has been rendered "clean" of 
many inherent disturbances by the 10- 

foot viewing distance. and made ad- 
equate in resolution by the action of the 
camera operator. But in the process the 
scene has become a small "window." 
The now "acceptable" TV image pales 
in comparison with the sometimes awe- 

some visual stimulation of the cinema. 
The primary limitation of conven- 

tional video systems is. therefore. one 
of image size. dictated by the inherent 
resolution of the overall system. A di- 
rect consequence is further limitation 
of image content: the angle of view is 

constantly constricted by the need to 
provide adequate resolution. There is 

significant. necessary and unseen inter- 
vention by the TV program director in 
the establishment of the image content 
that can be passed on to the home 
viewer with acceptable resolution. 

This point is more than just an ab- 
stract concept. Viewer expectations of 
the "cinema experience" are quite dif- 
ferent from the "television experience." 
Before television can ever expect to 
achieve editorial equivalence with the 
motion -picture industry, it must first 
achieve technical equivalence. Such 
equivalence, of course, is the ultimate 
goal of HDTV. 

Image size 

If HDTV is to find a home for the 
consumer, it will find it in the living 
room. If consumers are to retain the 
average viewing distance of IO feet. then 
the minimum image size required for an 

HDTV screen for the average defini- 
tion of a totally new viewing experience 
is about a 75 -inch diagonal. This repre- 
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NTSC /PAUSECAM [4/3 = 1.33] f- (Motion pictures before 1953) 

HDTV (16/9 = 1.78) 

Wide screen motion (1.85 -1) ...--- pictures 

CinemaScope (2.35 = 1) I. 

Figure 5 Comparison of common display aspect ratios. 

cents an image area considerably in ex- 

cess of present "large" 27 -inch NTSC 
(and PAL /SECAM) TV receivers. In 
fact, as indicated in Figure 3, the view- 
ing geometry translates into a viewing 
angle close to 30 degrees, and a dis- 
tance of only three picture heights be- 

tween the viewer and the HDTV 
screen. Compare this with the viewing 
angle for conventional systems at IO 

degrees, as shown in Figure 4. 

The viewing angle portrayed in the 
previous figures is an important, albeit 
somewhat subliminal, parameter. Typi- 
cal human vision is not a IO degrees ex- 

perience; it is easily 30 degrees. and con- 
siderably more when peripheral visual 
clues are considered. Here again, the in- 
terrelated issues of image size and reso- 

lution determine whether the goal of a 

new viewing experience" is achieved. 

HDTV image content 

There is more to enhanced viewing 
than merely elevating picture size. Un- 
fortunately, this fundamental premise 
has been ignored in some audience sur- 
veys. The larger, artifact -free, imaging 
capability of HDTV allows a new im- 
age portrayal that capitalizes on the at- 

tributes of the larger screen. Remember, 
as long as the camera operator appro- 
priately fills the 525 (or 625) scanning 
system, the resulting image (from a reso- 

lution viewpoint) is actually quite satis- 

factory on conventional systems. If, 
however, the same scene is shot using a 

1080 -line HDTV camera, and the angle 
of view of the lens is adjusted to por- 
tray the same resolution (in the picture 
center) as the 525 -line camera when 
capturing a close -up of an individual ball 
player on its 525 screen, a vital differ- 
ence between the two pictures emerges: 

the larger HDTV image contains con- 
siderably more information, as illus- 
trated previously in Figure 2. 

The HDTV picture shows more of the 
ball field - more players, more of the 

total action. The HDTV image is, thus, 
radically different than that of the NTSC 
portrayal. The individual players are por- 
trayed with the same resolution on the 
retina - at the same relative viewing dis- 

tance - but a totally different viewing 
experience is provided for the consumer. 
The essence of HDTV imaging is this 
greater sensation of reality. 

The real dramatic effect of HDTV on 
the consumer will be realized only when 
two key ingredients are included: pre- 
sentation of an image size of approxi- 
mately 75 inches diagonal (minimum) 
and presentation of image content that 
capitalizes on new camera freedom in 
formatting larger, wider, and more true - 
to-life angles of view. 

Format development 

Established procedures in the pro- 
gram production community provide for 
the 4:3 aspect ratio of video produc- 
tions and motion -picture films shot spe- 

cifically for video distribution. This for- 
mat convention has largely been 
adopted by the computer industry for 
desktop computer systems. 

HDTV: SDTV 

In the staging of motion -picture films 
intended for theatrical distribution, gen- 

erally no provision is made for the limi- 
tations of conventional video displays. 
Instead, the full screen, in wide aspect 

ratios - such as CinemaScope - is used 

by directors for maximum dramatic and 

sensory impact. Consequently. crop- 
ping of essential information may be 

encountered more often than not on 
the video screen. This problem is par- 
ticularly acute in widescreen features, 
where cropping of the sides of the film 
frame is necessary in producing a print 
for video transmission. 

One of the reasons for moving to a 

16:9 format is to take advantage of con- 
sumer acceptance of the 16:9 aspect 
ratio commonly found in motion -picture 
films. Actually, however, motion pic- 
tures are produced in several formats, 
including 4:3 (1.33); 2.35, used for 
35mm anamorphic CinemaScope film: 
and 2.2 in a 70mm format 

Still, however, the 16:9 aspect ratio 
is commonly supported by the motion - 
picture industry. Figure 5 illustrates some 

of the more common aspect ratios. 
HDTV is always presented in a 

widescreen 16:9 aspect ratio, compared 
to the standard 4:3 of NTSC. SDTV, 
on the other hand, while expected to 
also be largely 16:9 widescreen, can also 

be standard 4:3. 
As shown in Figure 6, the very es- 

sence of the future simulcast broadcast 
operation will dictate a great deal of 
program material flow between the on- 
going analog 4:3 NTSC service and the 
new DTV service. Archive 4:3 material 
will be regularly accessed for the devel- 

oping digital DTV channel; new mate- 
rial specifically originated for the 

16:9 DTV System 

Up Conversion 

NTSC 

t 

DTV 
Channel 

Down Conversion 

4:3 525 System 

Figure 6. Program material transfer issues in the NTSC- to -DTV transition period. 

Analog 
NTSC 
Channel 
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widescreen DTV channel may well also 
be used at times on the analog NTSC 
channel: widescreen film- originated 
programming may sometimes service 
both channels: and so on. There are 
many variations that will constitute a 

normal daily programming dynamic in 
the multiple DTV scenarios that will 
surely evolve in the marketplace. 

The management of aspect ratio is a 

significant new production issue, dealing 
in a world that will encompass two quite 
different image formats. There is no good 
way of moving program material in a bidi- 
rectional manner between two such for- 
mats. Simply put, you can derive an often 
excellent (or at least satisfactory) 4:3 im- 
age from a 16:9 original, but there is no 
way of deriving a satisfactory 16:9 picture 
from a 4:3 original. 

DTV camera systems 

Having addressed some of the basic 
philosophical image capture issues, it is 

appropriate to examine the specifics of 
camera and lens technologies. There are 
a number of the key requisites for acqui- 
sition systems supporting HDTV pro- 
gram origination, including: 

Aspect ratio management. The need to 
service the standard 4:3 aspect ratio and 
the new 16:9 widescreen image format 
introduces the most difficult challenge 
of all to the program originator. 

Highest picture qua /it: With the arrival 
of HDTV, an entirely new yardstick of 
picture quality will soon be appearing in 
the living rooms of viewers. This will be 

propelled by a plethora of digital deliv- 
ery media that bring MPEG -2 digital 
component video directly into the home. 

Highest signal /noise performance. 
Noise is the enemy of compression. 
Video program masters will be subjected 
to increasingly frequent digital compres- 
sion in order to service distribution via 
DTV broadcasting. digital satellite and 
cable, and digital packaged media rang- 
ing from CD-ROM to DVD. A formerly 
benign noise interference (in the ana- 
log NTSC context) can, in an era of 
heavy digital compression, be easily 
translated into new and disturbing pic- 
ture artifacts. 

The implications of each of these is- 

sues are complex, and need to be care- 
fully evaluated against the contempo- 
rary technologies available to camera 
equipment manufacturers. 

With the foregoing issues in mind, the 
overall performance of a TV camera can 
be divided into two distinct categories: 
Those separate imaging attributes that 

collectively contribute to overall picture 
quality (that is. the aesthetics and beauty 
of the picture), and those separate arti- 
facts of the camera system that collec- 
tively detract from the overall picture 
quality. 

The name of the game in high -end 
video camera design is to optimize all 
of the picture quality factors while mini- 
mizing all of the picture artifacts. In 
describing the overall aesthetics of the 
HDTV picture, it is necessary to re -ex- 

amine the multidimensional aspect of 
image quality and to reassign some pri- 
orities to the contribution of each of 
those picture dimensions. 

For the purposes of overall camera 

performance analysis, there are four 
core attributes of picture quality. (See 
Figure 7.) They can be separately con- 
sidered (and separately specified) as the 
key contributing dimensions of picture 
quality. 

Picture sharpness - the overall resolu- 
tion of the image. 

Tonal reproduction - the accuracy of 
reproduction of the grayscale. 

Color reproduction - the total color 
gamut that can be captured, and the ac- 

curacy of reproduction of the luminance. 
hue, and saturation of each color. 

Exposure latitude - the total camera 
dynamic range, or the ability of the cam- 
era to simultaneously capture picture 

Cabling Solutions from Gepco 

Gepco supplies audio 
cable, video cable, 
cable assemblies, 
breakout 
boxes 
and 
more. 

C (,epxu 
distributes 

ADC, Kings, Neutrik, 
Switchcraft, EDA(- 
and more. 

r 

Innovative, Quality Audio and Video Cable Products 

1 -800- 966 -0069 

GEPCO 
INTERNATIONAL, INC. 
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detail in deep shadows and in areas of 
the scene that are overexposed. 

The overall performance of a camera 
is largely determined by the front -end 
imaging system, namely the combina- 
tion of optics and imager. These ele- 
ments predetermine the core attributes 
of a video picture. The image quality 
must be fully retained and - where pos- 

sible - enhanced within the complex 
RGB video processing system that fol- 
lows the imaging system. 

The optical system 

The optical system of the camera is 

used to form a precise image of the origi- 
nal scene on the surface of the imaging 
devices. The optical system consists of 
a lens to capture the image: optical fil- 
ters to condition the image: and the 
color separation system to split the in- 
coming light into the three primary color 
components. 

Clearly, the quality of the optical sys- 

tem is critical to the performance of the 
overall camera. In the world of optics, 
there is usually a close correlation be- 

tween cost and performance. It is not 
surprising, therefore, to find a somewhat 
lower level of performance in the opti- 
cal system of lower -cost cameras and 
lenses. 

With the exception of the highest lev- 

els of program production, where fixed 
focal length (also called prime lenses) 
are sometimes used, the zoom lens is 

the universal lens used with virtually all 
video cameras. Zoom lenses are avail- 
able at a wide range of prices and per- 
formance levels, up to and including 
performance levels required for use with 

high- definition TV systems. 
At first look, the requirements for a 

lens intended for use with a video cam- 
era appear to be quite similar to lenses 

intended for use with a film camera. 
Unfortunately. lenses appropriate for a 

high -quality video work differ in one 
critical parameter from lenses designed 
for film cameras: the back focal distance 
(i.e., the distance from the end of the 
lens to the plane where the image is 

formed) is increased significantly com- 
pared to film lenses to allow the inser- 
tion of the prism -type color separation 
system between the lens and the CCD 
imagers. 

Several types of optical filters are 
used to achieve the high level of perfor- 
mance found in modern cameras, includ- 
ing color correction and neutral den- 
sity filters: infrared filters: quarter -wave- 

length filters: and anti -aliasing filters. 
Each device serves a specific purpose 
or solves a specific shooting problem. 

Camera specifications 

A video camera performs the complex 
task of creating an electronic image of a 

real scene, ranging from scenes with ex- 

treme highlights - scenes with large dy- 

namic range that must be compressed to 
fit within the capability of the video sys- 

tem - to scenes with marginal illumina- 
tion. Defining the performance of a cam- 
era in a complete but concise set of speci- 

fications is a difficult exercise. It is not 
unusual to find a low-cost camera with 
virtually the same published specifica- 
tions as a camera costing significantly 
more. Actual day -to-day performance, 
on the other hand, will probably show 

Exposure Latitude 

Figure 7 The primary attributes contributing to overall image quality in a video camera. 

the more-expensive camera to be far su- 

perior in handling difficult lighting situa- 

tions. For this reason the published cam- 

era specifications are no more than a 

basic guide for which cameras to con- 
sider for actual evaluation. 

It is usually unnecessary to limit the 
choice of camera to the one with the 
best picture quality because virtually all 
professional HDTV cameras make 
high -quality images. Ease of use, cost, 
and operational features are frequently 
the deciding factors in choosing one 
camera over another for a specific ap- 

plication. 
In an actual camera evaluation, it is 

typically unnecessary to spend a great 
deal of effort to confirm the specifica- 
tions provided by the manufacturer. In- 
stead, it is recommended to expose the 

camera or cameras considered for pur- 
chase to the most difficult shooting situ- 
ations that they are likely to experience 
in the intended application(s), and then 
make the final choice based on the over- 
all advantages of one camera over the 
others. 

Cut ... print it 

Camera manufacturers have made tre- 
mendous strides in the design of new 
HDTV devices for studio and field 
work. Progress will surely continue. and 
the price /performance metric will con- 
tinue to improve as well. The advance- 
ments seen to date bring electronic im- 
aging onto an even footing with 35mm 
film. And although electronic imaging 
will not likely displace film imaging for 
many years - or even decades - to 
come, program producers now enjoy a 

freedom of choice never before possible. 
That choice is - in fact - a "new view- 

ing experience." 
Credits: 
Benson, K. B. and D. G. Fink, HDTV: 

Advanced Television for the 1990s, 
McGraw -Hill, New York, 1990. 

Gloeggler, Peter, "Video Pickup De- 
vices and Systems," in NAB Engineering 
Handbook, 9'h Ed.. Jerry C. Whitaker 
(ed.). National Association of Broad- 
casters, Washington. DC. 1999. 

Thorpe, Laurence J.. "Applying High - 
Definition Television," in Television En- 

gineering Handbook, revised Ed., K.B. 
Benson and Jerry C. Whitaker (eds.), 
McGraw -Hill. New York. 1991. 

Thorpe, Laurence J., "The HDTV 
Camcorder and the March to Market- 
place Reality." SMPTE Journal, SMPTE, 
White Plains. N.Y., pp. 164 -177, March 
1998. 
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Bring home the vibrant color, rich details, and texture of film 
with the Spirit DataCine Film Scanner from Philips. Take film 
transfers to new levels with high definition and standard definition, 

4:3 or 16:9 display formats, image composition control, and pure 

digital output. To learn more, call us toll free at 1- 800 -962 -4287 or 

visit our web site at www.broadcast.philips.com 
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NewHD 
Products 
Panasonic AK -HC830 
1080i Series Cameras 

Panasonic Broadcast and Digital 
Systems Company's AK -HC830 series 
of 1080i high- definition cameras are 

used for acquisition in the studio and 
the field. The AK-HC830 series provides 
a choice between hand -held or full -size 

camera heads, which are compatible 
with all standard -/rinch lenses. Both 
the AK -HC880 studio camera and its 
companion, the AK -HC830 portable 
camera, feature three ' /cinch, 2- million- 
pixel FIT CCD imagers to deliver the 
full high -definition bandwidth of more 
than 1,000 TV lines of resolution. 

The AK -HC880 and AK -HC830 
include the latest advancements in 
digital signal processing technology, 
producing superb detail and color 
processing. The units offer a sensitivity 
of f/8 at 2000 lux, a signal -to-noise ratio 
of 54dB and a dynamic range of 600 %. 

The cameras use a copper and fiber - 
optic cable link to transfer HD video 
from the camera head to the CCU. 
Advanced all- digital, I6 -bit, 74MHz 
processing provides a high degree of 
accuracy and stability. Users may 
choose between HD and SD lenses, 
depending upon application or budget. 

NUCOMM Dual Digital HDTV 
Studio - to-Transmitter Link 

The NUCOMM Dual Digital STL is 

designed for applications where a 

second microwave STL channel 
cannot be obtained for the DTV signal 
feed to the transmitter site. The Dual 
Digital system digitizes and compresses 
the analog signal or compresses the 
digital NTSC signal and multiplexes it 
with the I9.4Mbits /s ATSC signal. This 
baseband signal is then transmitted on 

NUCOMM's Dual Digital STL studio -to- 
transmitter link. 

one microwave STL (25MHz band- 
width channel). 

The system comprises a microwave 
transmitter and receiver, digital 
modulator and demodulator, multiplexer 
and demultiplexer, and NTSC encoder. 
The system also can be configured for 
hot -standby operation. 

The MPEG -2 NTSC encoder provides 
a typical output data rate of 15Mbits /s 

to 20Mbits /s. That rate is then multi- 
plexed with the 19.4Mbits /s ATSC 
signal to provide a combined data rate 
of 34.39Mbits /s to 39.39Mbits /s. This 
signal is modulated at 70MHz by 
NUCOMM's 70DMT7 modulator and 
then upconverted to the appropriate 
microwave frequency by NUCOMM's 
FT7 transmitter. 

At the receiver end, the reverse 
process takes place. The FR7 receiver 
downconverts the microwave signal to 
70MHz, and the baseband signal is then 
demodulated by NUCOMM's 70DMR7 
demodulator. The output signal is 

demultiplexed, and the 19.4Mbits /s 
ATSC and NTSC encoded signals are 

recovered. 

The HDW -500 high- definition VTR fron Sony. 

Sony and Pluto Create an 
HDCAM -Based Server 

Sony Electronics and Pluto Tech- 
nologies International have joined 
forces to collaborate on the market 
release of HyperSPACE HDCAM, a 

playout server for HDTV broadcast 
applications. HyperSPACE HDCAM is 

used for random -access station auto- 
mation and as a high -definition disk 
recorder for post -production applica- 
tions. The product was developed by a 

Pluto Technologies research team us- 

ing advanced HDCAM compression 
technology from Sony Electronics. 

The HyperSPACE HDCAM system 
allows broadcasters, cable operators, 
and post -production facilities to operate 
in a purely HDCAM environment, 
minimizing generational video quality 
loss. 

With Sony's HDCAM format and 
Pluto's server architecture, the Hyper - 
SPACE HDCAM system uses HD -SDTI 

interfaces to transport the compressed 
HD video bitstreams between video 
servers and Sony's HDCAM family of 
videotape drives, including the HDW- 
500 editing VTR. This bitstream 
integration allows lossless transfers to 
and from HDCAM VTRs, or to 
multiple HyperSPACE units without 
recompressing. The system works 
within existing serial digital infra- 
structures and digital routers, allowing 
broadcasters and post -production 
facilities to migrate to DTV with minimal 
investment. 

Miranda Stellar DTV /HDTV Format 
Conversion System 

Miranda's Stellar series offers a 

flexible approach to DTV /HDTV 
conversion, with a modular architecture 
that permits users to tailor the system 
to the conversion needs and budget of 
a given facility. Stellar's environment 
supports a number of DTV /HDTV 
applications, including upconversion, 
downconversion, noise reduction, 
detail enhancement, color correction, 
A/D and D/A conversion, and image 
resizing. 

The Stellar 4RU frame provides a 

modular housing environment for 
various DTV /HDTV conversion 
systems and tools. Through mixing and 
matching up to 12 front -end processing 
modules and 12 rear -end interface 
modules, users can build several 
conversion systems in the same 4RU 
frame. The Stellar frame is designed for 
full power redundancy, and power 
supplies are hot -swappable. The 
housing also offers a frame server for 
Ethernet communications support. 

The Miranda Aquila upconverter 
system, a component of the Stellar 
series, accepts 4:3 or 16:9 (270Mb /s 
anamorphic or 360Mb /s), 4:2:2 signals 
(SDTV) and outputs 480p, 720p or 
IO80i HDTV signals. 

Five of the 24 available slots in the 
Stellar 4RU frame are used to build an 

Aquila upconverter. The Stellar frame's 
modular architecture also permits Aquila 
systems to be mixed and matched with 
other DTV /HDTV tools and systems. 

The Stellar format conversion system from 
Miranda. 
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FUJINON 
Broadcast & Communications Products Division 
FUJINON INC 10 High Poanl Dr.. Wayne NJ 074 70- 7434 1973) 633-5600 

FUJI PHOTO OPTICAL CO.. LTD. 1.324 Uelake. Omrya City. 

Saaarna 330 Japan. Phone. 048 -668 -2152. FAX. 048-651-8517 

TELEX J22885 

FOCUSED ON THE FUTURE 

1- 800 -553 -6611 

Fujinon is proud to be a part of National 

Mobile Television's (NMT) groundbreaking HD -1 

all- digital, high- definition mobile truck. Ten 

Fujinon lenses in all were selected for the 

HD- 1...seven 66X lenses (HA66X9.5ESM) and 

three 20X lenses (HA20X7.5BEVM). 

According to the executives at NMT, it was 

Fujinon's quick turnaround time, the company's 

past service history, and the lens' superb image 

quality that convinced them Fujinon was the 

right lens for the HD -1. 

Look for high- definition sports telecasts on 

MSG and see why Fujinon is the clear choice. 
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THE SMOOTH 
TRANSITION TO HDTV 

Silicon Graphics workstations and servers 

are already HDTV compliant. Whether you 

decide on 480P, 720P,, 10801, or simply stick 

with standard resolution, we have you covered. 

Silicon Graphics workstation -based solutions 

are at the heart of today's live broadcast 

graphics for news, sports and special events. 

Many of our customers are already editing 

HDTV content. Let our Origin ° video 

computiig platform solve your media streaming 

needs, from thousands of MPEG streams to 

DVCPRO and uncompressed HDTV. 

No other open platform has as many media 

management and distribution applications. To 

find out more about Silicon Graphics broadcast, 

cable, and satellite solutions, check out our 

Web site at www.sgi.com /broadcast. 

,D 1998 Silicon Graphics. Inc. All rights reserved. Silicon Graphics 
a registered trademark. and Origin and the Silicon Graphics logo 

are trademarks. of Silicon Graphics, Inc. DVCPRO is a trademark 
of Matsushita Electric Corporation of America. 

e n t e r t a i n m e n t 
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NAB99 is your one -stop shop for ideas, innovations and solutions. 

If you've never been to NAB ask anyone who has - and you'll learn 

that it's more :han just a trade show. NAB99 is the industry rally point 

where digital comes into focus and you can explore the entire 

convergence marketplace. 

elebrate creativity. Spark innovation. And decide what "out -of -the 

box" technology and business solutions to buy, and from whom - 
all in one place, all at one time. 

This is the power and spirit of NAB99! 

tart planning today! 
www.nab.org/conventions/ 

Or call 1.800.342.2460 

or 1.202.429.4194 
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Systems Design & Integration 

Transmission & Distribution 

Directional antenna systems 
BY DON MARKLEY 

Textbooks about directional anten 
nas usually start off stating that such 

devices are used to avoid placing signals 

into an undesired area or to increase the 

signal level in a desired area. Both may 

be applicable. Regarding the new DTV 
allocation tables, directional antennas 

are usually required to duplicate the ser- 

vice area of the existing NTSC station. 

Figure 1. This pattern is to be used to repli- 
cate the service from a cardioid with a 15dB 
front -to -back ratio. 

FRAME GRAB 

In developing the DTV table of alloca- 
tions, the FCC determined the noise - 

limited service area for each NTSC sta- 

tion. An antenna pattern was then de- 

termined for the associated DTV facil- 
ity which would, to the greatest possi- 

ble degree, duplicate that NTSC service 

area. Unfortunately, for many of the 

stations the assigned directional pat- 
tern is impossible or difficult to attain. 

Traditional directional antennas 
Let's start by looking at the traditional 

directional antenna. NTSC directional 
antennas were usually used to increase 

the signal strength into the desired mar- 

ket area. Protecting the contours of 
other stations was typically not a con- 
sideration. NTSC station assignments 
were based on a strict mileage table. 

The theory was that stations were only 
guaranteed protection from interference 
in excess of that which would occur 
from fully spaced stations operating 
with maximum possible power and 
antenna height. Even then, there were 

A look at the consumer side of DTV 

SON will be affordable: HDTV won't. 
While consumers will love widescreen, they'll balk at paying $4000 
for a TV set. 
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Figure 2. This pattern is to duplicate ser- 
vice from an omnidirectional antenna. 

some criteria that limited the antenna 

design. Section 73.685 of the Rules and 
Regulations spells out the limits on 

directional antennas and the documen- 
tation that must be provided to the 

Commission for their use. The primary 
requirement is a maximum -to- minimum 
ratio of not more than 10dB for VHF 
stations and 15dB for UHF. The intent 
was to insure that the protections pro- 
vided by the directional pattern were 

maintained, even when the antenna was 

subjected to undesired influences such 

as ice. Those ratios have been waived in 
specific instances when reasonable cause 

could be given to the Commission. An 
example is a panel type antenna in- 
stalled on a mountain with all of the 

market population confined in a nar- 

row area. 

The directional patterns for UHF an- 

tennas usually involve the use of slot 
radiating structures. The pattern is de- 

termined by the slot placement on the 

cylinder. In some cases, parasitic ele- 

ments are added to a nondirectional 
antenna to shape the pattern. That meth- 

od is still in use because of its simplicity 
and stability. Other units use panel ra- 

diators with the panels oriented and 

phased to establish the pattern. VHF 
antennas use a combination of radiator 
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Analog or Digital - DAB, DVB -T, DTV - 

oadcasting? 

The Analog and Digital Transmission Experts 

Itelco is a global player in the field of communications. We design, manufacture and market terrestrial transmission systems 
for the television and radio broadcasting industry around the world. Itelco is the expert provider of world class analog and 
digital transmitters. 

Analog Solutions Itelco offers a comprehensive range of state - 
of- the -art analog transmitters for terrestrial television and FM- 
radio broadcasting. Itelco's analog transmitters are prepared to 
be upgraded to digital service at some time in the future. 
Digital Solutions Itelco is the first company to offer transmitting 
systems for all three digital standards - DAB, DVB - 
T, DTV - from one source.The product line includes Modulators, 
Exciters and Transmitters.The design of the transmitters also 
allows to broadcast analog programs until digital service is 

Dß lib W(5 
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needed. Itelco's customers are already On The Air! Itelco digital 
transmitters operate in the first commercial DTV network in the 
USA and in many DVB -T and DAB transmissions throughout the 
world. 
Our product line is completed with Analog /Digital Microwave Links 
and MMDS Systems. 

The flexible equipment architecture and Itelco's system ergineering 
capabilities allow to customize transmitting systems and to offer 
integrated system solutions up to complete turnkey projects. 

Headquarters Itelco S.p.A. loc. Sferracavallo 19/A, I -05019 Orvieto (TR) Italy - phone +39 763 3961 fax + 39 763 391464 
North America and Canada Itelco USA Inc., Westminster CO, phone +1 303 464 -8000 fax +1 303 464 -8770 
Central and South America Itelco USA Inc., Miami FL, phone +1 305 715 9410 fax +1 305 715 9414 
Turkey Itelco Ltd., Istanbul, phone +90 212 2732365 fax +90 212 2732368 
China Itelco Beijing Office, Beijing, phone +86 10 68348732 fax +86 10 68348727 
Web site: http://www.itelco- usa.com E -mail: itelcomk@tin.ft 
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orientation and parasitic elements to 
control the pattern shape. 

All of the pattern determination is 

done during antenna manufacturing and 
design. No field adjustment is made. 
The measured pattern from the factory 
is normally necessary for licensing when 
protection is involved. Determining the 
pattern shape by field measurement af- 
ter the antenna is installed is not accept- 
able under the Rules. Pattern measure- 
ment may be done on a full -sized anten- 
na or on a model. It can also be done on 
a range or by near -field measurements 
in the vicinity of the radiators. In recent 

years, the state of the art in near -field 
measurements has progressed to the 
point that such measurements are equal 
to full -scale measurements on a range. 

Some broadcasters have been reluc- 
tant to use directional antennas due 
to a mistaken belief that extensive 
field measurements would be re- 
quired. They also thought that peri- 
odic readjustment of the antenna sys- 
tems would be needed, as is the case 
for AM antenna systems. Not so, 
unfortunately, as that would create 
an engineer's annuity in excess of that 
which is being offered by DTV. 

We Sell Lectrosonics 
ENG /EFP Wireless Mic Systems 
Studio & Stage Wireless Mic Systems 
Wireless lFB Systems 

We Rent Lectrosonics 
Single and Multiple Systems 
Custom Racking for Touring Events 

Frequency Coordinated to the 7th Harmonic 

We Service Lectrosonics 
Factory Authorized Service Center 
72 Hour Turnaround on Most Repairs 
Retuning for use with HDTV 

we 

are 
systems 
wireless 

800- 542 -3332 - Fax 703- 437 -1107 

swl @swl.com www.swl.com 
NAB Booth # L24859 
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DTV patterns 
The problem for broadcasters trying 

to implement DTV is obtaining the 
directional- antenna patterns specified 
by the Commission. Many of these pat- 
terns violate the rules for maximum -to- 
minimum ratio. At this time, the amount 
of leeway the Commission will allow is 

unknown. Many of the proposed pat- 
terns are not possible due to the shape 
of the pattern and/or the depth of the 
pattern minimums. If the 15dB ratio 
limit is to be maintained, many stations 
will find it impossible to meet their 
assigned maximum effective power. 
Absent a complete DTV interference 

Figure 3: A pattern to equal the service 
from a broad cardoid. 

study, stations cannot exceed the as- 
signed pattern at any azimuth value. As 

shown on the attached patterns (See Fig- 

ures 1 -3), if the minimum values are not 
exceeded, it isn't possible to achieve the 
maximum values. The result is that pro- 
jected service areas are not attainable. 

As was discussed last month in this 
column, interference to NTSC ser- 
vice is going to occur as DTV stations 
come on line. 

Receive antennas are available on the 
market with a 40dB front -to -back ra- 
tio, including some models with a par- 
abolic -type reflector behind yagi type 
elements. Such antennas should help in 

eliminating the interference at cable head 
ends. As to the interference at individu- 
al viewer's locations, it may be neces- 
sary to simply tolerate the problem 
until everyone is digital. If that isn't 
acceptable, it may be possible to add 
temporary translators. Otherwise, about 
the only thing left is prayer. 

Don Markley is president of D. L. Markley 
and Associates, Peoria, IL. 
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The Perfect Choice. 

Extron Electronics 

Extron's Matrix 6400 Video model is the perfect choice for 

large applications requiring a true 64 x 64 matrix. This matrix 

switcher maintains complete signal integrity when switching 

HDTV component, S- Video, and composite video signals, 

with a video bandwidth of 80 MHz ( -3 dB) when fully loaded. 

While powerful, the Matrix 6400 was designed from the start 

to be user -friendly. Options like Extron's intuitive LCD front 

panel controller (FPC -1000) make control and configuration a 

breeze. For the ease of external control, the Matrix 6400 accepts 

input from the MKP 1000 keypad, from Extron's PC -based 

control software, as well as from other RS- 232 /RS -422 sources. 

Never has so much power held so much flexibility. 

For pricing please call your local customer support 

representative. 

MATRIX 6400 VIDEO (BACK) 

The Matrix 6400 Video switcher provides: 

Fully customizable and field upgradeable matrix form 8 x 8 

to 64 x 64 

80 MHz ( -3dB) video bandwidth, fully loaded, ensuring 

signal integrity 

Switches HDTV, component, S- Video, and composite 

video signals 

Includes Extron's System Virtualization /Control Software 

for ease of configuration 

132 available presets (100 rooming /32 global) allow for 

quick, powerful system control 

Non -volatile memory insures presets are maintained 

Video genlock for seamless video switching 

Optional intuitive, LCD front panel controller - 
the ultimate in ease of use enhancements (FPC -1000) 

Optional internal redundant (backup) power supply 

Optional remote keypad controller (MKP 1000) 

For complete details visit our website at 

http: / /www.extron.com /product /matrix6400.stm 

Extron Electronics 
800.633.9876 

.A . a. EXTRON ELECTRONICS /RGB SYSTEMS, INC. 
1230 South Lewis Street, Anaheim, CA 92805 
800.633.9876 "14.491.1500 FAX 714.491.151- 
U.S.A. 

EXTRON ELECTRONICS, EUROPE 
Becldschermweg 6C. 3821 AH Amersfoort 
.31.33.453.4040 FAX .3133.453.4050 
The Netherlands 

EXTRON ELEC IRONICS. ASIA 
41 B Kreta Aces Road, Singapore 089003 
.65.226.005 FAX .65.226.0019 
Singapore 

EXTRON ELECTRONIC INFORMATION 
E \TROXWEBT`4 www.extron.com 

ECTROSFAXT": '14.491.01922 
24 -hour access- worldwide! 
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Production Clips 

NLE for news 
BY ROLAND BOUCHER 

Since its introduction almost 10 years 
ago, nonlinear technology has fo- 

cused primarily on high -end and post - 
production applications where it helped 
to increase quality, productivity, and 
flexibility. In newsroom applications, 
in spite of the potential for increased 
speed and flexibility, nonlinear editors 
have largely been relegated to the A/B 

roll suites working on higher- produc- 
tion -value pieces such as feature sto- 
ries, investigative reports, and news 
promos. Nonlinear technology has not 
successfully penetrated the core of hard 
news editing. For the most part, that 
function is still performed with two 
tape decks in cuts -only edit bays. This 
is primarily because the demands and 
time constraints of hard news editing 
translate into a completely different set 
of design requirements for nonlinear 
technology. 

So can NLE do news? 
Hard news editing can be defined as 

deadline- focused, deck -to -deck editing 
done primarily with two VCRs. If a 

typical station has six edit bays for 
news, five might be two -VCR hard 
news bays and one might be an A/B roll 
suite dedicated to feature stories, pro- 
mos, etc. If NLE is to replace these 
cuts -only bays, what functionality is 

required? 
Retain the cost and functionality of 

deck -to -deck editing with the added 
benefits of nonlinear technology. To 
meet the needs of newsrooms, an NLE 
system must deliver all of the promises 
of instant random access and comput- 
er -based technology at a price that is 

comparable to that of record decks. It 
must also retain the simplicity and 
creative techniques of deck -to -deck 
editing, including audio punch -ins, L- 

shaped cuts, three -point edits, etc. Such 
a system must possess the speed and 
efficiency required for hard news ap- 
plications, including: 

The ability to record directly from 

tape to disk with deck control. There 
should not be a separate digitizing step. 

Keyboard commands for all prima- 
ry edit functions. 

Intuitive, easy -to -use screen layouts 
that focus the user's attention on the 
current task. 

Simple transition effects such as dis- 
solves and wipes. 

The editing software must run on 
standard, off -the -shelf PCs using net- 
working and storage systems under a 

Windows NT interface. Proprietary 

With the growing trend 

of multiskilled 
journalists and 

producers, a newsroom 

editing system should 

be simple enough to be 

operated by 

nontechnical people 

systems add to the acquisition cost and 
maintenance, and quickly fall behind 
the rapidly improving price /perfor- 
mance curve of standard PCs. Upgrad- 
ing a proprietary system can be costly. 

The editor should be designed to 
allow journalists and producers to edit 
on desktop workstations. With the 
growing trend of multiskilled journal- 
ists and producers, a newsroom edit- 
ing system should be simple enough to 
be operated by nontechnical people. 
However, it should also offer enough 
performance features for use in more 
traditional edit bays where more high- 
ly skilled staff may reside. The two 
systems should be the same or seamless 
in their appearance. 
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The NLE system needs to be able 
operate in a stand -alone configuration 
and as part of a larger workgroup. The 
system should be able to grow from a 

stand -alone configuration into tape - 
to- disk -based editing, thereby becom- 
ing part of a fully integrated, digital 
newsroom. 

The editor needs to accept feeds from 
a compatible recording system and then 
integrate with a compatible playback 
device, as well as offer links to a broad- 
caster's newsroom computer system. It 
should also offer integration with 
browsing and logging stations else- 
where in the newsroom. Larger inte- 
grated solutions may require asset man- 
agement to link metadata from differ- 
ent editors with rundowns and play- 
back servers. 

The editor should be designed to 
accept inputs from a variety of tape 
systems. Even with the trend toward 
compressed digital acquisition systems, 
traditional analog technology will be 

with us for some time. This means a 

newsroom NLE system should be able 
to handle compressed formats like 
DVCPRO and SX in addition to ana- 
log signals. Look for an upgrade path 
that will support direct tape -to -disk 
data transfers, including faster -than- 
real -time. 

As you make the move to digital news 
production, it is important that you 
choose best -of -breed solutions tailored 
to individual production tasks. Make 
sure that the system you choose for 
hard news editing is designed for 
fast, efficient news editing and at the 
same time capable of working cohe- 
sively in a collaborative workgroup 
environment. 

Roland Boucher is vice president of market- 
ing, Vibrint Technologies, Inc., Bedford, MA. 
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rimestar recently took a dramatic step to increase its commitment to 
quality programming and customer satisfaction through a multimil- 

lion- dollar upgrade of its Quality Assurance and Network Control 
Center in Bala Cynwyd, PA. Primestar's facility is now capable of the 

downlink, monitoring, quality control, and pay -per -view scheduling of 

more than 500 channels of DBS. Though nearly 2000 miles from its headquarters 
and uplink origination site, this facility is an integral part of Primestar's 
operations. The upgraded facility also houses a Network Operations Center, 

tasked with monitoring each networked device and connection to identify hard 
failures and substandard performance levels. 

Currently, Primestar provides programming distribution via GE -2, the GE Americom 

medium -power satellite at 85° W longitude and, additionally, is capable of testing on 

Tempo's 11 high -power DBS frequencies at 119 °. Twenty-eight of American Sky 

Broadcasting's DBS channels at 110° may also become available to Primestar. The current 

service GE -2 satellite uti_izes 24 60W Ku -band transponders to deliver its more than 160 

programming channels to consumers via an 18" ChannelMaster dish and set -top 

integrated receiver decoder manufactured for Primestar by General Instruments. 

The planning process 

With over two million subscribers and a commitment to quality, Primestar was required 

to design a system which increased the monitoring capability of the facility due to the 

addition of programming channels while simultaneously alleviating strain on the 
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operators and increasing their response 
time to faults. The solution came in the 
form of a balance of leading edge technol- 
ogy and procedural improvement. Prime - 
star has created a streamlined system of 
error detection and correction, which, a 

few short years ago, would have required 
multiple operators and engineers, and 
substantial downtime, to perform. 

Primestar's engineering and operations 
staff brainstormed to develop a sophisti- 
cated operation through the use of contin- 
uous video scanning and automated 
error detection, incorporated into an 
ergonomically efficient operator's con- 
trol position. The Pro -Bel and Trilogy 
divisions of Chyron were asked to 
work alongside the engineering staff 
at Primestar to develop such a system. 

Given the number of programming 
channels, it was determined that three 
control rooms, each containing two 
monitoring pods analyzing 96 sourc- 
es apiece, would be required. The 
two- operator monitoring pod con- 
soles each use eight Pro -Bel Procion 
System computers, scanning 12 chan- 
nels of the Primestar service. The 
Procions are linked to the Pro -Bel 

System3 control interface which, in 

turn, communicates to the Pro -Bel 

routing switcher by telling it which 
crosspoints to switch to which Pro - 
cion machines, and at what rate. With 
this preprogrammed criteria, each 
Procion sequentially scans the input 
video source, compiles the images in win- 
dows on a VGA screen in the monitoring 
pod console, and continually refreshes 
each source at a rate dictated by the 
Procion setup software. The Procion 
graphic user interface (GUI) allows the 
screen configuration to be completely user - 
definable - from image size and audio 
meter arrangement to machine control 
interface buttons and GPI controlled dis- 
play changes. 

service channel can be monitored for loss 
of audio and loss of, or illegal, video 
signals. With acknowledgement of an er- 

ror, the Trilogy system sends a contact 
closure to a GPI collector. The GPI collec- 
tor then communicates through a pur- 
pose -built distributor to the System3, 
which alerts the associated Procion com- 
puter as to which channel faulted. The 
Procion display then converts the failed 
channel's display bezel to red or green 
(dictated by the level of error) to alert the 
operator to the condition. Simultaneous- 
ly, System3 tells the routing switcher to 
switch the source in question via a second- 
ary crosspoint to one of the two 29" 
primary QC monitor positions in the 

acteristics of the GI device is that, upon 
loss of antenna input signal, it reverts to an 
internally generated sync pulse with burst, 
making identification of signal loss some- 
what undeterminable. Shortly thereafter, 
the IRD would time out and generate an 
on- screen display to alert the consumer to 
the loss of service. Ultimately, Trilogy 
devised a loss- detection card capable of 
responding to immediate loss of pedestal, 
rather than loss of sync. This solution was 
helpful in allowing the loss -detection sys- 

tem to discriminate between what was 
extended black and what was loss of 
antenna signal causing IRD- generated 
artificial black. The audio system was a bit 
more conventional. The drop of either 

channel of audio below -48dB for 
more than 90 seconds dictated an 
error condition, sent the closure to 
another GPI collector /distributor pair, 
and the process continued as with the 
video. 

H0111 

41/1' cis 

The Pro-Bel HD series routers occupy only five 
racks, yet provide 160 crosspoints. 

Error -detection systems 
A unique features of the Procion and 

System3 interface shines when reviewing 
the error -detection sequence. Through the 
numerous card -frames of Chyron's Trilo- 
gy audio and video loss- detection system 
connected to the System3, each satellite 
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pod's monitor wall for a more detailed 
analysis. With all of these communica- 
tions happening in a fraction of a second, 
the operator -response time is decreased 
dramatically, assisted by the fact that the 
new monitoring pod requires that each of 
the two operators view only four Procion 
VGA screens, rather than an array of 
conventional picture monitors. 

One of the challenges faced by the Tril- 
ogy and Primestar engineering teams was 
to define what criteria would constitute 
an error in the service. It was decided that 
in order to replicate what a typical sub- 
scriber would receive at home, the receiv- 
ing devices for the Quality Assurance 
Center should be the same General Instru- 
ments IRDs sold in the consumer retail 
market. One of the inherent design char- 
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Wiring and routing 
considerations 

Because the Procion audio inputs 
are displayed in real time and not 
sequentially scanned (like the video 
sources) it was necessary to use a 

dedicated Procion input and Trilogy 
audio -detect channel for each chan- 
nel of the Primestar service. With a 
total of 336 stereo audio channels 
being implemented (including the 30 
PrimeAudio channels), a comprehen- 
sive interconnect scheme was re- 
quired. The end result was a wall of 
36 ADC I -WB ICON blocks which 
was 18 panels long, stacked two high, 
and occupying a 26 -foot long section 

of Primestar's new BSS equipment room 
wall. This wall would serve as the primary 
interconnect from IRD distribution am- 
plifiers in and out of the Pro -Bel MADI 
audio routing switcher, on to the monitor- 
ing pods and Trilogy loss- detection sys- 

tem. The Systems Group (TSG) of Hobo- 
ken, NJ, was selected as the systems inte- 
grator to provide the engineering docu- 
mentation, system prefabrication, and in- 
stallation and testing of the new facility. 

TSG recruited help from Gepco Interna- 
tional to provide the Commscope VPM- 
2000 analog video cable, multipair ana- 
log audio cable, ADC jackfields, and the 
ADC ICON system. Fabrication of the 
audio wall cabling and punchdown to the 
panels was performed by Gepco at its 

Chicago plant, then shipped directly to 
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frames with a full complement of (10) 
VEA -681 equalizing DAs for each. 

The Primestar 392x168 analog audio 
routing switcher is based around the Pro- 
Bel HD series MADI and multiformat 
transcoder frames. MADI (Multiplexed 
Audio Digital Interface) is the adopted 
AES -10 standard for distributing 28 ste- 
reo digital audio channels over a single 
7552 coax or optical fiber cable and, until 
recently, was a format used primarily in 
the semi -pro digital multitrack recording 
industry. With this magnitude of signals 
and such a streamlined transport method 
as coax, the concern for physical mass of 
a MADI router with these crosspoint 
dimensions became a non -issue. Further- 
more, as the central switching system of 
the router is based around a 7551 system, 
the MADI routing switcher gets imple- 
mented very much the way a large video 
router does, with fan -in DAs and, in the 
case of Pro-Bel, a sophisticated output 
matrix contained within the two HD 
series MADI frames. Additionally, MADI 
has an advantage over conventional AES 

audio in that it does 
not multiplex the 
channels with any 
respect to pairs, al- 
lowing the user to 
manipulate each 
channel of a digital 
stereo signal inde- 
pendently. With all 
of the architectural 
and operational as- 
pects of the digital 
audio router defined, 
there was only one 
task left to perform: 
the conversion of all 

the stereo analog au- 
dio channels of the 
Primestar service to 
AES and, ultimately, 
to MADI. This was 
accomplished 
through the use of 
the 3RU Pro -Bel 
multiformat trans - 
coder frames. Each 
of the 14 5698 Pro- 
Bel coder frames ac- 
cepts 28 stereo -pair 

inputs on the four rear -panel D- connec- 
tors, performs the 20 -bit digital conver- 
sion at 48kHz, and spit out MADI on a 
7561 BNC for input to the MADI fan -in 
DAs. The output frames return analog 
audio after the D/A process from the 
5699 decoders. 

Early on, when considering the MADI 
router over more conventional approach- 
es, the Primestar team had concerns over 
the potential for signal degradation through 
the dual digital conversion processes, and 
the benefits of the conversion solely for the 
switching of audio signals in the digital 
domain and compact system size. Ulti- 
mately, through the use of 20-bit conver- 
sion and the MADI nonblocking switch- 
ing, the Pro-Bel system performs well. Con- 
servatively racked to allow reasonable ser- 

vice area and expansion capability, the 
MADI routing switcher, with support from 
it's full family of transcoders, requires less 

than three equipment racks. 

Putting it all together 
In addition to the routing switchers, 

System3, and Procion, Pro-Bel was instru- 
mental in providing CoreTech, a custom 
software development firm, with proto- 
col translation for its interface to the 
routing switchers. The CoreTech system 

Equipment list: 
576 Primestar integrated receiver /decoders 
1 Pro-Bel HD- Series 384x160 analog video router 
1 Pro-Bel MADI Series 392x168 MADI audio router 
14 Pro-Bel 5698 stereo analog audio to MADI encoder 
7 Pro-Bel 5699 MADI to stereo analog audio decoder 
1 Pro-Bel System3 central control system interface 
9 Pro-Bel 6170 System 2 controller frame(for HDseries RS) 

19 Pro-Bel Assorted user control panels 
38 Pro-Bel Procion video scanning/audio metering workstations 
20 Trilogy Dual, video/Sync detectors 
336 Trilogy Dual, audio modulation detectors 
39 Leitch FR- 684 10 -cell analog video D/A frame 
384 Leitch VEA -681 equalizing analog video D/A 
32 Leitch FR -884 12 -cell analog audio D/A frame 
384 Leitch ASD -880 stereo Analog audio D/A 
7 Leitch DTD -5225 2RU digital clock display 
64 ADC Bantam audio jackfields 
88 ADC 7551 video jackfield 
114 Sony color monitors 
30 TDC LMS -1009 Dual nine -character tricolor under -monitor 

displays 
18 TDC LMS -1018 Single 18 -character tri -color under monitor 

displays 
54 Dorrough 40 -A2 dual stereo loudness meters 
168 Logitek BV- 4- A/APrime custom, dual stereo loudness 

meters 
6 Logitek VTM -200 waveform/vectorscope monitoring system 
325,000ft Comscope VPM -2000 7551 coax 
57,500ft Gepco audio cable 
38,000ft Comscope RF cable 
5,000ft Belden 9536 control cable 
19,500ft Kings 2025 -51 -9 BNC connectors for VPM -2000 
2,000ft. Belden 1694A 7552 digital video coax 
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developed for Primestar, named Guard, is 

a timed -interval salvo switcher that al- 
lows various services to be switched from 
the routing switchers to the primary mon- 
itor wall at each pod at scheduled inter- 
vals. The GUI for Guard is a visual repre- 
sentation of the monitor wall on a VGA 
screen. The available sources live in a 

scrollable list on screen and the status of 
each monitor is displayed in it's respective 
box on the VGA. A user -friendly drag - 
and -drop method of source selection per- 
mits changes on the fly, and file recall 
allows instant reconfiguration of the wall 
should that be required. 

The automation capabilities of Guard, 
the continuous signal scanning of Pro - 
cion, and the error -detection characteris- 
tics of Trilogy combine with System3 to 
help Primestar extend quality DBS service 
well into digital TV era. 

Paul Catterson is senior project manager /engi- 
neer for The Systems Group, Hoboken, N/. 

Design team 
Primestar partners: 

Gary Traver, vice president of 
broadcast operations 

Dave Higgins, senior director of 
broadcast operations 

Doug Hall, senior systems engineer 
Raymond Mills, director of broadcast 

technology 
Mitch Weinraub, director of 

broadcast origination 
Andrew Brown and Greg Huttie, 

operations managers 

Pro -Bel 

Richard Hajdu, general manager, 
Pro-Bel U.S. 

Jon Hammarstrom, director of 
technical services and project 
manager 

Ken Tankel, project engineer 
Dennis Yeomans, software specialist, 

Pro-Bel U.K. 
David Wurm, installation/support 

engineer 
Jeff Williamson, installation/support 

engineer 

The Systems Group 
Paul Catterson, senior project 

manager /engineer 
Paul Rogalinski, integration manager 
John Meusel Jr., production manager 
Michael Ferentinos, integration 

supervisor 
Custom software: 
CoreTech, King of Prussia, PA 

Primary cable supplier 
Gepco International, Chicago, IL 

Equipment racks 
Electronic Enclosures, Pennsauken, NJ 
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New 
ORLEANS 

By Elton Jones 

Three years ago, New Orleans city officials were trying to make due with a 

severely outdated cable access facility. Rather than make interim 
improvements, the city opted for a clean sweep. In an unusual arrangement, 
local Fox affiliate WVUE -TV won a five -year contract to build and operate 

an new cable facility for the city. A year ago, the new multiple -site installation for New 
Orleans Access Television (NOAT) was completed. 

To date, NOAT is the first all- digital facility in Louisiana, with programming compa- 
rable in quality to that of any broadcast operation in the city. Implementing digital 
operations has supported WVUE's mandate to improve the quality of progranuning and 
engage the greater -New Orleans community. 

The main NOAT installation is at WVUE, built in a previously unfinished portion of 
the station. This new construction consists of offices, conference and training rooms, four 
nonlinear edit suites, two studio control rooms, and a master control playback facility. 

NOAT sends four discrete channels of programming - cultural, educational, religious 
and government - via fiber optics to a Cox Cable facility for distribution. A second 
installation is at New Orleans City Hall. 

As the upgrade began, basic facility sites existed, but WVUE management was 
committed to a full equipment review as the cornerstone of a digital plant that would 
address future needs and standards. Putting equipment in place that wouldn't quickly 
become obsolete was by far the biggest redesign challenge. 

WVUE purchased equipment valued at $1.5 million, including more than 100 pieces 
of Panasonic equipment. DVCPRO has become NOAT's exclusive acquisition format, 
replacing aging 3/4" gear. 

New Orleans Access Television Studios 
The main equipment in this facility is digital and includes: a Hewlett Packard file server 

with Louth Automation, two Panasonic Smart-Carts with six internal DVCPRO VTRs and 
four external DVCPRO VTRs, a PESA digital router and distribution system, and 
Tektronix test equipment, as well as multiformat VTR source machines with two turbo 
media workstations to prepare material for air and three client computer workstations to 
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Access 
Television 

Nevi Orleans Access Television relies on two Panasonic DVCPRO Smart -Cart automated record /playback systems for on -air playback. 
She in here is one of the two Smart-Cart systems. 
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Access 
Television 

prepare playlists and schedule programs 
and announcements. 

In evaluating tape formats for the on- 
air facility, VWUE looked at conven- 
tional analog formats and the new digi- 
tal formats. Keeping the video in a digital 
component format to ensure overall high 
quality was important. After reviewing 
the various DV formats, Panasonic's 
DVCPRO was selected. Key factors in- 
cluded; a wider track, an added control 
track, an audio cue track, and the use of 
metal -particle tape, which is more dura- 
ble than metal- evaporated tape. 
DVCPRO also has an optional SDI out- 
put. The 55dB S/N ratio was quite im- 
pressive as well. In addition, the 
DVCPRO camcorder's two -hour record 

compatibility prevented a labor -intensive 
dub into a server vs. storing programs in 

a ready -to -air format. 
There are four stand -alone decks for 

playback on the current three channels. 
The system is controlled by a Louth ADC 
100 automation system. The ADC -100 
was chosen because of its expandability - it can control up to 16 devices. The 
various workstations of the Louth system 
are connected to a LAN. The worksta- 
tions consist of media prep stations for 
preparing media tied to DVCPRO ma- 
chines, client workstations used to manip- 
ulate playlists for the three channels, and 
the file server. The Louth system also 
controls a HP Media Stream file server, 
which has one input and four outputs 
with a nine -hour capacity and is RAID 
protected. The server is used for short - 
format material and repetitive long -for- 
mat material, and was selected because of 
its expandability as well. The DVCPRO 
machines and HP have both SDI and AES 
I/Os. The HP system has six channels of 
audio for each channel of video. The video 
has SDI I/Os, and the audio is AES/EBU. The 

drives and redundant 
power supplies are hot 
swappable. 

The routing switch - 
er is a PESA Jaguar 
using Digital 601 with 
a 48x48 SDI video 
matrix and a 64x64 
AES/EBU audio ma- 
trix. Embedded audio 
is not currently used. 
The router is used as a 

master control switch - 
er for the three chan- 
nels. Additional I/Os 
were purchased for 
future expansion. All 

signals from the edit 
bays and control 
rooms are routed and 

switched through the router, including 
various fiber- origination feeds for the ca- 
ble channels. 

All three playback channels are kept in 

a digital format until transmission. Miran- 
da A/D and D/A converters are used for 
signal conversion when needed. A Chy- 
ron CODI is used for generating lower 
thirds and full- screen graphics as required. 
There are several interformat tape ma- 
chines used for dubbing various formats 
to DVCPRO for air. Tektronix test gear 
is used to maintain signal quality. 

One of the two NOAT control rooms. Louth Automation and 
the Grass Valley model 101 master control switcher are 
shown. 

capability is particularly well suited for 
NOAT's long- format work. 

The other dominating issue was the 
selection of a robotic tape system for the 
playback facility. The cart system was 
required to hold several days program- 
ming and be able to run unattended for 
extended periods. While other large -ca- 
pacity servers were reviewed, the Pana- 
sonic Smart-Cart won out. The system's 
300 -plus hour capacity and the fact that 
our primary EFP format would already be 

DVCPRO influenced the decision. This 
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Equipment list 
Louth tour -channel ADC -100 

automation system 
Bogen BTH -3140 tripod & fluid head 
Canare cable 
Canon PH15x7BIRS lens 

Canon YH17x9.5BKTS zoom lens 

Chyron Codi 
Extron distribution amp 
Gentner TS612 telephone system 
Grass Valley Group 110 -N produc- 

tion switcher 
Grass Valley Group SCB -200N sync/ 

test color bar 
Hewlett Packard file server 
Inscriber Mainframe Graphics/CG 
Mackie 1604 -VLZ audio mixer 
Mackie MS1202 -VLZ audio mixer 
Miranda Quartet 
Panasonic AG -2550 VHS VCRs 
Panasonic AG -DS555 S -VHS edit 

VCR 
Panasonic AJ -D230 DVCPRO 

recorder /player 
Panasonic AJ -D650 DVCPRO VCRs 

Panasonic AJ- D700LH14 DVCPRO 
camcorder 

Panasonic AJ -D750 DVCPRO edit 
VCR 

Panasonic AJ -LT75 laptop DVCPRO 
portable edit system 

Panasonic AW -E560 color cameras 
Panasonic monitors 
Panasonic PT -M1085 video 

projectors 
Panasonic Smart-Cart systems 
Panasonic 5V -3900 DAT 
Panasonic WJ -MX20 video/audio 
Panasonic WV -F565H color camera 
PESA DA 
PESA Digital 601 routing system 
PESA Jaguar Digital audio router 
Pro/Four cable 
Shure M267 mic mixer 
Sony CD player 
Sony EVO -9500 Hi 8mm VCR 
Sony PVW- D3OK/C18 Betacam SP 

camcorder 
Sony UVW -1800 Beta SP edit VCR 

Symmetrix 551E parametric equalizer 
Tektronix audio monitoring 
Tektronix WFM -601M digital 

waveform monitor 
Videotek ADA -16 audio DA 
Videotek frame sync 
Videotek RS-12A switcher 
Videotek TSM -61 vectorscope 
Videotek VDA -16 video DA 
Videotek VSM -61 monitor 
' inten dollys 
Vinten tripod & head 
Winsted production console 
Winsted racks 

Design team 
Devlin Design Group (lead design 

team) 
Sizeler Architects 
Centex Landis Construction 
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AXM ZE 
YOUR CAMERA'S 
P RFOR ANCE. 

One oI' the most important decisions you'll make 
about your video camera is which lens to select. 
Because better technology and dependable service 
matter, you'll want to buy your lens from a company 
with the most extensive engineering resources in the 
world and service facilities nationwide. That company 
is ('anon. Year after year. Canon distinguishes itself 
as a leader in issuing new patents. setting the 

standards in optical technology that others follow. 
Over the past few years. Canon Broadcast has 
introduced more new and advanced technology 
than any other lens company. 

3 40° 
These include: 

HD -IF, the first full line of "next generation" 
High Definition Television lenses: 
IFxs. the first lighter- weight. advanced- featured 
broadcast lens with enhanced design features: 
IFpro. the first Pro -Video lens with Internal 
Focus technology for the professional user: 
Optical Image Stabilization lenses for 
maximum image stability: 
Crossover lenses for switchable cameras: 
The latest advances in digital lens 
technology. 

More Info: Call 1.800- 3214388 
(In Canada: 905 - 795 -2012) 

http://www.usa.canon.com 

e-mail: bcty@cusa.canon.com 

Emmy winner for "Implementation in 
Lens Technology to Achieve Compatibility 
with CCD Sensors." 

Circle (37) on Free Into Card 

Canon 
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One of three edit suites. Shown is a Panasonic AJ -LT75 
laptop editor. 

There arc tour edit bays. They feature 
Avids (a Media 1000 and an MC Ex- 
press), a DVCPRO, and a U -Matic tape 
deck. The source machines are DVCPRO. 
There are graphic applications in each of 
the Avid machines, making them stand- 
alone islands. The third edit bay is based 

on Panasonic AJ- 
LT75 DVCPRO lap- 
top editor. The fourth 
edit bay is U- Matic. 
All of the edit bays are 
fed as SDI Video and 
AES/EBU audio into 
the PESA switcher. 

The control room 
consists ofaGVG 110 
video switcher, a 

Mackieconsole,anIn- 
scriber character gen- 
erator, and three Pa- 
nasonic WV -F565 
cameras in a studio 
configuration. Two 

DVCPRO machines are available for re- 
cording and playback. The output of the 
system is also fed into the routing switch - 
er as SDI video and AES/EBU audio. 

There is a mixture of various EFP units, 
including Panasonic DVCPRO AJ -D700 

2/3 ", AJ-D200 1/3" and AG -EZ1U DV- 
format camcorders. Each is fully 
equipped with the peripherals necessary 
for EFP work. The second installation at 
New Orleans City Hall includes two 
press room consoles. These rely on two 
AW -E560 3 -CCD box -type cameras on 
remote control pan- and -tilt systems and 
record to DVCPRO VTRs and also feed 
a signal to the main control room at the 
city council chambers. They record city 
council meetings and other programs, 
and then feed them via fiber to the 
playback facility at WVUE -TV, and on 
to the Cox Cable head end. 

The control room has a Tektronix Grass 
Valley switcher, DVCPRO VTRs, and 
four AW -E560 cameras on remote con- 
trol pan- and -tilt systems. Two Panason- 
ic PT- M1085U video projectors were 
installed in the city council chambers for 
playback of video programs, as well as 
computer graphics presentations. 

Elton Jones is director of New Orleans Access 
Television, and director of corporate develop- 
ment for WVUE -TV. 

Coaxial Cable. Rigid Une. Waveguide. 
Whatever your needs for DTV transmission 
line- coaxial cable, thermally compensated 
rigid line or circular waveguide -Andrew can 

supply it. Reliable HELIAX® air dielectric 
coaxial cable is available in sizes up to 5 ", 

including new high power HJ9HP -50 cable 
with an average power rating higher than 
6 -1/8 "cable. HRLine® and MACXLine® rigid 
coaxial lines are thermally compensated to 
provide twice the life of standard rigid lines; 

now shipped in sizes from 3 -1/8" to 8 3/16 ". 
GUIDELine® circular waveguide has cross - 

polarization cancelling rods for lowest 

attentuation and highest power. All are 

conservatively rated. 

For any power or attentuation needs, contact 
Andrew first.i- 800 -DIAL -4 -RF, or Visit our 
Web Site at http: / /www.andrew.com. 

1- 800 -DIAL -4 -RF EXt.4U6 

DREW® 
DTV. The Clear Picture. 

Andrew Corporation 10500 W 153rd Street, Orland Park, IL 60462 
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NEW AR Series 2 fast- chargers from PAG, 
the innovators of Advanced Charging technology 
The new PAG AR Series 2 chargers are the smallest, 
lightest, and most efficient battery management 
systems available for the users of Ni -Cd and Ni -MH 
batteries. Operating under the control of PAG ACS, the 
world's most Advanced Charging System, they extend 
the working life of your batteries beyond that achiev- 
able using any other system. 
PAG AR Series 2 chargers will sequentially fast -charge 
any mix of Ni -Cd and Ni -MH batteries, of reputable 
manufacture, within the ranges 4.8 to 14.4V and 1 to 
10Ah (Ni -Cd), 1 to 5Ah (Ni -MH). You can select a 2A 

charge rate for smaller Ni -Cds and non -PAG Ni -MH 

batteries. 

The analytic Discharge /Charge Program benefits 
batteries which have been repeatedly subjected 
to partial discharge in use. The true available 
capacity of any battery is displayed on the large 
backlit LCD. 

You can select the Recovery Charge program to 
regain lost battery capacity. 
The latest high frequency switch -mode power 

supply adjusts automatically to enable worldwide 
operation. 
PAG AR Series 2 chargers comply with all the 
relevant EMC and Safety directives. 

CIrcle (39) on Free Into Card 

46"FtJ -S 

JJJJ - 
A piICEb BATTERY SYSTEMS 

Professional Broadcast Equipment 
PAG USA 

2755 Alamo St. #103, Simi Valley, CA 93065. 
Tel 805/520 -4911 Fax 805/520 -7342 

E -mail pagusa ®aol.com 
PAG USA (East Coast) 

Tel 804 /550 -9746 Fax 804/550 -9747 
PAG Website www.pag.co.uk 
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Deciding where to begin is of- 

ten the hardest part of build- 

ing a remote truck. In most 

cases, the process includes an 

engineering consultant; usually an outside con- 

tractor or possibly a member of your staff. A 

good analogy is consulting an architect before 

hiring a contractor to build your house. 

The first step in this process is to clearly define 

the truck's purpose. Will the truck be used 

mostly for sports, news, entertainment, post 

production or all of these? In other words, does 

it have a primary purpose, such as providing for 

in -house production needs, or is this a generic 

truck which will be marketed to outside pro- 

gram suppliers? 

Next, determine the truck's size. Is a 24' or 32' 

straight truck big enough for your needs, or will 
you need a 42', 48', or 53' rig? Is an expanding unit 
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MOBILE 
desired or required? If so, how much of 
the truck will need to expand? Single - 
or dual -expando? While an engineering 
contractor will be of great assistance in 

deciding these questions, you will need 

a rough idea of the direction you're 
leaning before hiring one. (How big of 
a house do you want? One story or two? 
How many rooms ?) 

Another consideration to address be- 

fore spending time and money on con- 
sultants is the truck's basic equipment 
list. This is more complex than it may 
appear. Issues such as how many cam- 
eras, tape decks, and monitors are need- 

ed are only part of the answer. A parallel 
consideration is which format to use. 

Will this he an analog NTSC truck, a 

digital truck (perhaps 601), an HD truck, 
or some sort of hybrid? Hybrid trucks 
are the most likely, and perhaps neces- 

sary, in today's transitional world. The 
engineering contractor will assist you 
with these issues, but you will need a 

general idea of the desired direction 
before a consultant can provide much 
real assistance. 

The final consideration is cost. Set 

some rough guidelines. It is 

important to match needs and 
budget in the early planning 
stages. There are huge differ- 
ences between the cost of a 

straight 32' truck and a 53' 
expando, even if the same 

equipment was installed in 

each. Those additional costs 
go far beyond the difference 
in price of the basic "box." 
Also worthy of consideration 
are the unit's operating costs. 

Expandos typically require a 

tractor and CDL driver; the 
straight truck does not need a 

tractor and may or may not 
need a CDL driver depending 
on several factors. 

Occasionally, I'm asked how 
much it costs to build a truck. 
The response is: "How much 
does it cost to build a house ?" 
An accurate answer depends 
on numerous factors. In the 

case of the house, one must know how 
many stories, how many rooms, carpet 
or hardwood, shades or drapes, brick 
or aluminum, and on and on. The same 

is true when building a remote truck. 
All the above factors are heavily inter- 

dependent. Vehicle type and size along 
with the equipment compliment and 
format play a major part. The schedule 
is also important. The impact of each of 
these major building blocks on each 

other is considerable. An engineering 
contractor can help a great deal with 
these decisions. Making a few prelimi- 
nary decisions before bringing the con- 
tractor into the picture will smooth and 
hasten the entire design process. Of 
course, the smoother the project pro- 
ceeds, the happier the accounting de- 

partment will be. 

Contractors 
Once the initial decision- making pro- 

cess is complete, it's time to begin look- 
ing at the contractor or contractors 
necessary to get this truck on the road. 
In the mobile world, there are four 
major building blocks to consider; en- 

gineering, mechanical construction (in- 
cluding the body and all within), tech- 
nical construction, and equipment 
suppliers. Various companies/contrac - 

tors specialize in one, several, or all of 
these building blocks. Deciding how to 
proceed may be difficult. Among the 

choices are a turnkey approach, where 
a single company is hired to provide all 
services, including financing, or an ap- 
proach where the individual portions of 
the project are controlled in- house. Part 
of this decision depends on the level of 
in -house expertise. Are in -house staff 
willing and able to be involved with 

Are in -house staff willing 

and able to be involved 

with some or all of the 

four major areas? 

some or all of the four major areas? If 
so, do they have the time available to 
devote to this project? 

Let's explore this further: 
Turnkey: In the turnkey approach, 

after contacting a large, full -service com- 
pany, its in -house financiers, engineers 
and tradespeople will help you through 
the initial phases. The turnkey contrac- 
tor will bring the rest of the decisions to 
your attention. Remember the four 
building blocks? Engineering, mechan- 
ical, technical and equipment will all be 

supplied by the turnkey contractor. It's 
a fairly uncluttered way to go, but some 

-4 1 . I1041 r4P6 

ilor . 
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..*...``t, . 
Getting to this stage of truck operation requires months of time and years of engineering 
experience. Shown here are the support positions for the director. (Photo credit: Concept: 
Benson and Rice) 
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M.ich of the initial integration work involves getting the 
correct cables to the proper locations. Note the heavy -gauge 
wedded cross members in the floor. Bolted construction will 
nut stand up to the rigors of road work. (Photo credit: 
Concept: Benson and Rice) 

ar_as deserve careful attention. As with 
many large companies, some of the 
individuality or personal attention pro- 
vided by smaller, independent contrac- 
tors may be lost. The contractor might 
hive several other projects in the works 
at the same time as yours. For several 
rt,asons, expect to be steered towards 
go -tads and services (equipment and con- 
struction practices) the contractor is 

used to providing. These may or may 
n. a be what is expected or needed. Keep 
it mind that while turnkey contractors 
w Il make suggestions based on what 
tl ey supply, they're usually more than 
v. (ling to accommodate specific needs 
and requests. Don't be afraid to ask. 
Non -turnkey: In the individual con- 

tractor approach, the engineer or con- 
sultant will likely be the initial and 
primary contact for the project. Re- 
gardless of who builds the truck, the 
inoportance of sound engineering can - 
n 't be overstated. The engineer, be it 
o to of your staff or an outside contrac- 
tor, will ultimately be responsible for 
h ow well the truck works. There is an 
at :itude in some quarters that engineer- 

; is a necessary evil - a cost that 
st rves little purpose. Nothing could be 
ft rther from the truth. An experienced 
engineering contractor, if employed early 
enough, can guide the project through 
ti e labyrinthine details, help with the 

equipment decisions, 
cost analysis, sched- 
ule, and selection of 
the remainingcontrac - 
tors. As with any con- 
struction project, a 

good engineering con- 
tractor will be experi- 
enced in evaluating all 
the project compo- 
nents. He or she will 
present you, the buy- 
er, with sensible choic- 
es tailored to your 
needs and will analyze 
the interdependencies 
and interactions of all 
systems and compo- 
nents. The engineer 
will work closely with 
in -house technical and 
production people, 
your marketing de- 
partment, clients and 
other contractors to 
design a truck that fills 

all of your needs. It is the contractor's 
job to make sure all the pieces fit togeth- 
er properly. A good engineering con- 
tractor can save you time, headaches 
and money. 

Mechanicals: The mechanical con- 
tractor is responsible for the trailer body 
and running gear, the environmental 
systems, power systems, racks, con- 

soles, lighting, walls, floors, etc. - in 
short, the empty house. Presumably, 
some preliminary design work has be- 
gun. Have at least a rough floor plan 
before sitting down with the mechani- 
cal contractor. Along with your engi- 
neer (contract or otherwise), go over 
every detail of the physical truck with 
the mechanical contractor. The idea is 

to make sure that once the equipment 
and wiring installation begins, it all fits. 
Lighting needs to be over the consoles 
where it belongs. Switches should not 
end up inside racks. Ensure enough 
power and cooling for each of the racks, 
based on its contents. The power sys- 
tem needs to be large enough for the 
truck as presently conceived, and for 
the future. Likewise, sufficient rack 
space is needed for present and future 
needs. Raceways and conduits need to be 
installed and ceilings should be closed. 
These are all inputs that the mechanical 
contractor needs from the engineering 
contractor. Potential problems are much 
easier to fix than actual problems. 

When undertaking the design and con- 
struction of an HD truck, several new 
and difficult issues must he considered. 
The HD.truck is a different animal than 
the basic NTSC or even digital produc- 
tion unit we all know so well. 

Monitor size will dictate the need for 
a complete redesign of the production 
area vs. conventional design. At mini- 

Miles of wiring lie behind the racks and floors. Shown is the production control room 
during construction. The completed room is shown on page 92. (Photo credit: Concept: 
Benson and Rice) 
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MOW E 
mum, you'll be faced with some cus- 
tom -size racks to accommodate wide - 
screen monitors. Generally, monitors 
larger than the usual 9" will be required 
and will need to be 16x9 switchable 
until such time as our present formats 
and standards give way to pure HD. 

HD equipment typically runs hotter 
and consumes more power than con- 
ventional equipment, thereby putting 
your cooling and power systems under 
some strain unless carefully engineered. 
Plan those systems accordingly. 

In today's world, an HD truck is not 
only an HD truck; you'll need an analog 
NTSC layer and a digital (601) layer as 

well. All this adds up to increased de- 
mands on space, cooling and weight. 
Presumably, you will go the last few 
yards and install digital audio. That's 

drawn up by the engineer. Specifically, 
this building block begins by studying 
the engineering drawings and discuss- 
ing the project with you and your engi- 
neers (or contractors). This contractor 

Keep in mind that 

because one company 

had a good or bad 

experience with a 

particular contractor, 

there may have been 

some specific reason. 

actually makes the cables and cable 
harnesses, wires the patch panels, puts 
connectors on all the wiring, installs the 
wiring and equipment, and coordinates 

At the heart of NMT's HD -2 truck is the live production area, which includes two Sony 
HDM -2830 and HDM series high- definition monitors and a HDS -7000 digital switcher 
with 30 HD digital outputs, three M/E controllers, and a HDME -7000 dual -channel DVE. 
(Photo credit: Craig Blankenhorn. CBS) 

more heat and weight. The truck is 

larger. The equipment is heavier and 
there is more of it - cooling, power, 
etc. It's easy to see how weight can 
quickly become an issue in this type of 
vehicle. 

Technical systems: This contractor 
must take the empty truck and turn it 
into a TV truck following the plans 

the entire installation process to get the 
truck out the door on time. This also 
includes what's known as commission- 
ing, or making each piece of equipment, 
and the entire unit as a whole, work 
properly. It entails programming the 
routers, setting up DA levels, and test- 
ing each and every wire and system 

before the truck rolls out. There is usu- 
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ally a great deal of pressure on this 
contractor. As the last link in the chain, 
all the delays to date are expected to 
somehow vanish, allowing the original 
schedule to be kept. Providing suffi- 
cient time up front can make this con- 
tractor's job easier. The result is a better 
built truck. Any installation contractor 
has stories about the 12 -week project 
that had to be done in six because of 
accumulated delays. Opening day at 
the ballpark won't wait. The truck will 
probably arrive in time for the first 
pitch (but not much before); however, 
the quality of the installation won't be 

the same that a full 12 -week build would 
have allowed. 

*Equipment selection: Selecting equip- 
ment in the industry's present state of 
format transition is a difficult and com- 
plex issue. There is the question of how 
many cameras, VTRs, etc. (now and 
later), and also which format(s)? For- 
mat issues are beyond the scope of this 
article; they encompass questions rang- 
ing from high definition to digital to 
standard definition, not to mention and 
all the variations therein. Equipment 
suppliers can help determine, on a piece - 

by -piece basis, what is needed now and 
whether it will fit with future needs. 

Suppliers should work closely with your 
engineers, and provide technical sales- 

people to assist in sorting through these 

complex issues. 

The selection process 
Now it's time to hire the specific 

contractors for the project. This selec- 

tion process will be similar regardless 
of whether you choose to use turnkey 
or individual contractors. The easiest 
way to locate potential contractors is 

by word of mouth. There are numer- 
ous trucks on the road today, and 
someone built each and every one of 
them. Contact your peers in the indus- 
try and ask about their experience with 
one approach vs. the other (turnkey 
vs. individual) and the contractors 
involved. Keep in mind that because 
one company had a good or bad 
experience with a particular con- 
tractor, there may have been some 
specific reason. Don't accept or re- 
ject a specific contractor based only 
on one referral. Ask around. Keep 
careful notes. Word of mouth is one 
of the best tools for this task. Unfor- 
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tunately, there's no "www.trucks-are - 
us com /build" on the Web just yet. 

I can toward a contractor that has 
built trucks. There are plenty of com- 
p..nies with vast experience in fixed 
fa.:ilities, both small and large. How- 
e.% _r, once wheels are put under this 
facility and it starts moving around on 
a daily basis, its needs change in almost 
eti °ry conceivable way. Make sure that 
the experience level of your potential 
contractor measures up to the needs of 
your mobile facility. 

ask contractors for references and a 

lit of trucks they've built. Interview 
your prospective contractor's past cli- 
ents. Don't just talk to GMs or VPs, 
b. ..t also to the people who use the 
truck every day. If possible, get in 
touch with the field engineering per- 
sonnel and production people. They 
cm tell you if the finished truck lived 
u _) to its promise. Management per - 
s(.nnel typically see only the bottom 
li ie - is the truck making money. The 
fi:dd personnel will tell you if things 
flow smoothly on any given shoot, or 
it each day is a struggle because of 
s. me failure of design or construction. 
A gain, remember that just one opinion 
s ould not a decision make. Ask as 

niany different companies and people 
a possible. Don't overlook asking your 
competitors for their opinions. In the 
small world of remote production, 
competitors are also likely to be cli- 
e:its. You will be renting their truck(s), 
and they will be renting yours. 

Other issues 
When evaluating contractors for se- 

lection, there are many specific items 
that lead up to the final decision to 
hire. Sometimes overlooked are seem- 
ingly small items that, in reality, are 
much larger issues. Conversely, what 
may look like a huge issue may, in fact, 
be relatively minor when weighed 
against all other factors in the project. 
Documentation, training, warranty, 
and support are often overlooked. 

Ask for samples of documentation. 
Sometimes, there may be too much of a 

If you've used a turnkey 

contractor, they will 

usually be the first 

contact for warranty 

problems. 

good thing. If finding the location of VTR 
C's digital super output means weeding 
through 200 pages of documentation, con- 
sider re- evaluating that particular con- 
tractor. On the other hand, no drawings 
or inaccurate drawings are just as bad. 
In a truck, and in the real world, infor- 
mation must be found quickly. 

Make sure training is provided by 
one or more contractors. This will help 
you avoid situations like having the 
truck on its first shoot with no one 
knowing how to configure the inter- 
com software. It's helpful if the truck's 
engineer -to -be is available to work with 

the installation contractor dur- 
ing the commissioning 

' \ 
. 
. 
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and testing phase of the project. 
Warranty is another important and 

often neglected issue. You'll need as- 

surance that the truck, the installation, 
the equipment, and the system will all 
be covered against the usual defects in 
materials and workmanship that any 
warranty provides. If you've used a 

turnkey contractor, they will usually 
be the first contact for warranty prob- 
lems. If independent contractors and 
suppliers were used, make sure that 
they are capable of warranty support 
in their own areas. Again, an interview 
process with prospective contractors 
will be helpful. System problems are a 

more difficult issue. The biggest prob- 
lem here is usually determining the real 
problem. Is it the equipment, its instal- 
lation, or the way the system was de- 
signed? Are the contractors willing and 
able to tackle issues such as these? 

Support is also an important issue. 
Few trucks on the road today are the 
same as when they left the shop. Needs 
and equipment change. Can the 
contractor(s) step in and assist with 
changes dictated by clients or the mar- 
ketplace? Past performance is the only 
guide to contractor selection here. 

If correctly engineered and implement- 
ed, your truck will serve immediate needs 

and allow for future growth, format 
changes, new clients - whatever may 
come. As with all projects, sound engi- 
neering and construction practices im- 
plemented from the beginning will pro- 
vide benefits throughout the life of the 
truck. Selecting the proper contractors 
goes a long way towards a satisfying end 
result -a reliable mobile facility that is 

properly constructed and equipped on 
time and on budget. 

Barry H. Bennett is owner of Bennett Systems, 
Sunbury, OH. 

T&EV/S/ON 

0 o 
www.americanradiohistory.com

www.americanradiohistory.com


Understanding 
link 

failures 
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By Gary Schaut 

The last thing you need is a link 
failure in the middle of a live shot. 

n 
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is a pleasant fall afternoon with 
the sun setting on the water. The 
sky is clear blue and the winds are 
calm. What looks like perfect 

we aher for a live shot could be a recipe 
for disaster. Almost every ENG truck 
operator has experienced unexplained 
microwave link failures. Perfect ENG 
links that are set up an hour before the 
newscast can mysteriously fade before 
air time. A truck dispatched to a known 
good site can experience difficulty in 
establishing a link. 

Ir. Buffalo, NY, WIVB -TV's ENG truck 
operators and meteorologists have 
found a definite correlation between 
los- ENG signals and the presence of 
thermoclines and inversion layers in the 
lower atmosphere. Thermoclines are 
na-row boundaries between two air 
la) .rs of different temperatures. Inver - 
sioi layers are a type of thermocline 
that forms when air layers are cooled at 
different rates. These layers of warm 
and cold air can cause signal degrada- 
tion or complete loss of signal by bend - 
ing the ENG signal down into the ground 
or ap into space. 

Refraction happens 
] he bending of microwave signals 

passing through thermal layers of air is 

similar to the bending of light as it 
passes from air to glass. As light passes 

frc n air to glass, the light waves are 
bent (refracted) because the index of 
refraction is different in each of the 

serials (see Figure 1). There is a point, 
as he angle of the light striking the glass 
de.:reases, where all the light is reflected 
a% ay from the glass. The angle at which 
this. occurs is called the critical angle. 

1f he laws of refraction/reflection hold 
tin rughout the electromagnetic spec - 
trt n, which includes visible light and 
microwave signals. As air density de- 
cr<ases, the index of refraction increas- 
es. Air density is affected by tempera - 
ture!. Thermoclines and inversion layers 
art areas where the temperature (and 
der sity) of the atmosphere changes dras- 
tic .11y over a small distance. At normal 
ou:door temperatures, a five -degree (F) 
ris . in temperature can cause a 1% 
degrease in density. Inversion layers and 
the rmoclines can cause temperature 
changes of 15- to 20 degrees in less than 
10 'Oft, producing a change in air den - 
sit of 3- to 4 %. This may not sound 
lik . much to worry about, but ENG 

signals may be 

hitting these lay- 
ers at very shal- 
low angles. A 
small density 
change will af- 
fect the critical 
angle, potential- 
ly resulting in a 

complete loss of 
signal. 

A major differ- 
ence between 
refraction in 
glass and the 
bending of ENG 
microwave sig- 

nals is that in 
glass, the loss of 
light transmis- 
sion is a knife -edge effect; light trans- 
mission is suddenly and totally lost. 
With microwave signals penetrating 
thermal layers, the bending is far more 
gradual and prolonged. The effect is 

the loss of a signal over a period of 
seconds or minutes when thermal lay- 
ers develop. 

Figure 1: Light rays will change directions when passing through 
materials with different indices of refraction. 

Thermocline stomping grounds 
Iwo ut the most common causes of 

low -level thermoclines arc cities and 
large bodies of water (see Figure 2). 
During the cold winter nights, weather 
reporters talk about how the night -time 
temperature in the city will get down to, 
say, 30 degrees, but it will he much 
colder in the suburbs and outlying com- 
munities. Cities generate considerable 
heat. This can cause a bubble of warmer 
air to form over the city, with much 
cooler temperatures in the air surround- 
ing the countryside. 

In the same manner, a large body of 
cold water can produce a layer of cooler 
air over a lake and the surrounding area 
for several miles inland. In the area 

around the Great Lakes, there can be 

springtime air temperatures of up to 60 
degrees inland while there is still a layer 
of ice and 32- degree water on the lake. 
This can cause a very sharp thermocline 
as the colder, lake -blown air drifts in- 
land. The same effect can occur near the 
ocean on a warm spring day. The oppo- 
site occurs in the fall, when colder air is 

blown over warmer waters. Water sur- 
face temperatures can still be in the 40- to 
50 degree range while the land is covered 
by the first snowfall of the season. This 
can cause warmer, moist air to he blown 
over areas near the water. 

Inversion layers are pockets of warm- 
er air that can form or be trapped in the 
cooler layers of air overhead. As long as 

these layers remain in the upper atmo- 

Figure 2: Cities and large bodies of water can influence the surrounding air tempera- 
tures, causing thermoclines and inversion layers. 
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sphere, they do not affect ENG signals. 
Around sunset, inversion layers can 
descend to near ground level if there is 

a sudden, rapid cooling of the air near 
the ground. This is most often associ- 
ated with dry, calm air. When the local 
weather forecasters are reporting low 
dew -point temperatures and calm wind 
conditions at sunset, inversion layers 
can form in the air just above ground 
level and interfere with microwave sig- 
nal paths. A study of microwave signal 
strengths over fixed paths found signal 
losses in excess of 20db occurred dur- 
ing, and immediately after, sunset. Dur- 
ing certain months of the year, sunset 
occurs immediately before, or during, 
many evening newscasts and ENG live 
shots. This can cause an ENG link 
established an hour or so earlier to fail. 
Knowing beforehand the months (or 
weeks) when sunset occurs during your 
newscasts can be helpful in preventing 
this type of failure. 

Predicting potential link failures 
In many cases, thermoclines and in- 

version layers can be predicted and 
possibly avoided. Those fortunate 

Regardless of the age or power output of a station's ENG equipment, ENG link failures 
due to atmospheric conditions are possible, but in many cases preventable. 

enough to work for a station with a 

weather office might find the solution 
as simple as going down the hall and 
buying the weather forecaster a cup of 
coffee. Meteorologists routinely track 
and predict the formation of local ther- 
moclines and inversion layers as these 
layers impact the local weather. Main- 
taining a close working relationship 
with the station's meteorology staff 
can ensure accurate information on 
the location, timing and size of ther- 
moclines and inversion layers in your 
operating area. Be sure the meteorolo- 
gist knows that only low -level ther- 
moclines pose a potential threat. Inver- 

tiiriland VJé Ian 

Port Co born ' For 

Crystal Beach 

190 n11 

eI 

-OtsetW-= E t ÖRm 
1( '..."1 o --- 

offal óTow,"-LinI 

We. ; t Seneca 
steelmill 

t 

-1- 

Er_f. 

take Fri 

A a" 

I 

?I I 94 

Figure 3: The microwave path that connected the Bills training camp to the studio was 
close enough to the steel mill to be effected by the radiated steam. 
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sion layers and thermoclines that are 
over 5000ft overhead are no threat to 
ENG links - until they sink down into 
the signal path. 

If there is no meteorologist in house, 
the NOAA offers radio broadcasts with 
hourly updates on local weather con- 
ditions. To anticipate the formation of 
low -level thermoclines, look for fore- 
casted differences in temperatures. If 
the weather forecast calls for tempera- 
tures near the lakeshore to be warmer 
or colder than temperatures inland, a 

thermocline will likely build up along 
the shoreline. Likewise, if tempera- 
tures within the city limits are forecast 
to be much warmer than in the sur- 
rounding farm communities, a pocket 
of warm air may be building up over 
the city. Calm air and low dew -point 
temperatures at sunset are good indi- 
cations that inversion layers may de- 
velop. Forecasts of ground fog, freez- 
ing rain, sleet, or smog alerts in cities 
are indications that low -level ther- 
moclines exist. The Purdue University 
website (http: / /wxp.atms.purdue.edu/ 
upper_air /skew /details.html) provides 
public access to the same raw data that 
meteorologists use for forecasting. 
Look for the skew -T charts. Learning 
to read these may take a few minutes, 
but once you know what to look for, it 
is easy to see if conditions are right for 
the formation of inversion layers. 

Man -made thermal layers also exist. 
A few years ago, the Buffalo Bills foot- 
ball team moved its summer training 
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camp to Fredonia, NY (see Figure 3). 
WIVB -TV planned a series of live shots 
for the sports segment of the evening 
newscasts. The site was surveyed, and 
a , :emporary microwave link was es- 
tablished back to the studio. The link, 
which used the same ENG receive tow- 
ers as the mobile ENG trucks, was 
turned on only during the live sports 
reports. The first time it was used on- 
air, the studio anchors introduced the 
training camp live shot just in time to 
see the link fade to snow. 

Immediately after the newscast, the 
link returned just as mysteriously as it 
had disappeared. Technical checks were 
made, and no fault was found in either 
the ENG transmitter or receiver equip- 
ment. The next day, the link was again 
lost just a few minutes before the live 
report was scheduled to air. In both 
instances, the signals disappeared at 
the same time, about 18 minutes after 
the hour. When the ENG link from the 
training camp was left on for several 
hours, the signal faded to snow every 
hour at about 15 to 18 minutes past the 
hour, then reappeared about 10 min - 
ur es later. Knowing that the signal loss 
was as regular as clockwork, engineers 
armed with field strength meters and 
spectrum analyzers were sent out to 
detect the source of the interference. 

It was found was that a steel -manu- 
facturing facility just upwind of the 
signal path was unloading its coke 
ovens at 15 minutes past every hour. 
As the oven is unloaded, hundreds of 
tons of coke are exposed to the oxygen 
in the air and begin to burn. The burn- 
ing coke is then rushed into a water 

spray room and doused with thou- 
sands of gallons of water, cooling the 
coke and creating a gigantic cloud of 
steam. 

This 500 degree steam cloud drifted 
into the ENG signal path. As it was not 
possible to ask the steel mill to shut 
down, the live shots were moved up in 
the newscast to 10 minutes past the 
hour. The following year, an ENG re- 
lay tower was placed several miles 
away from the training camp so the 
ENG link could be doglegged around 
the steel mill's coke ovens. 

An ounce of prevention... 
There are long- and short-term solu- 

tions to preventing or restoring lost 
ENG links: 

Anticipate thermal layer formation. 
When ENG crews are sent to an area 
where problems have existed in the past 
and the weather conditions are right for 
thermocline formation, send a satellite 
truck instead. Notify the news depart- 
ment of the failure possibility and have 
a fall -back location for the live story. 
Send the ENG truck out early enough to 
move and re- establish signal if it be- 
comes necessary. 
If possible, put your ENG truck 

(transmitter) and receiver on the same 
side of the thermal layer. Links are only 
affected by the layers through which the 
signal passes (see Figure 4). If a live shot 
next to the lake is lost, it may be restor- 
able by moving the truck a couple miles 
inland. This may get the truck out from 
underneath the thermocline. If a link 
cannot be established from a rural area 
back to the studio in the city, it is 

Figure 4: Knowing the height of transmit and receive antennas can help get you around 
tr : uble areas. 

possible that a rural ENG receive site 
could be used if available. 

*Keep your ENG receiver and trans- 
mitter near the same altitude. Many 
ENG truck operators look for high 
ground when setting up their signal. 
When the ENG truck and crew are 
operating on a hilltop high above the 
city, they may find themselves above 
an inversion layer that has sunk down 
in between the hilltop and the city. A 
lost signal may be restored by moving 
downhill and placing both the truck 
and receive site below the offending 
inversion layer. 

Shorten the distance of the ENG 
link. Even if you can't get a signal out 
from the scene of a breaking story, you 
may be able to save the news report by 
getting a live shot or tape feed back 
from another location closer to your 
ENG receiver. Based on the inverse 
square law, moving the ENG truck 
30% closer to the receive site not only 
doubles the signal strength, but also 
reduces the distance the signal travels 
through the thermal layer. 
In areas subject to frequent weather - 

related signal failures, plan additional 
ENG receive sites. These sites should 
be located away from the thermal lay- 
ers that commonly affect your ENG 
shots. In Buffalo, thermal layers build- 
ing up over the lakeshore cause prob- 
lems. Pockets of warm air develop over 
the city in mid -winter, and occasional 
inversion layers descend below the hill- 
tops that surround the city. WIVB -TV 
has two receive sites located in the 
urban area of Buffalo. One is near the 
shore of Lake Erie, the second is fur- 
ther inland. Recently a third ENG re- 
ceive site was added on a hilltop 20 
miles outside the city. ENG signals 
blocked by thermal layers over the city 
or lakeshore can now be received at 
this site. 

Having a basic understanding of the 
weather patterns in your area, along 
with the knowledge of how they can 
affect ENG links can often save a key 
live shot for the evening news. 

Gary Schaut is a TV engineer at WIVB -TV, 
Buffalo. 
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MIPEG 2: 
Challenges and 
opportunities 
in broadcast 

By Paul Mears and Arun Ramaswamy 
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Motion compensation parameters in the MPEG bitstream can be analyzed using equipment such 
as the Snell & Wilcox MVA100 MPEG video analyzer. The overlays are split into two windows. One 
window shows lines representing direction and length of the first motion vector for each 
macroblock. The other window's color overlays indicate the direction of motion compensation 
for each macroblock. In the above photo, green indicates a forward predicted macroblock. red 
for backward and blue for bidirectional. (Images courtesy Snell & Wilcox) 

1 00 Broadcast Engineering January 1999 

www.americanradiohistory.com

www.americanradiohistory.com


he use of digital video compression and its impact on 
the broadcast industry has been a topic of much 
discussion in the last few years. The main issue today 
is that the bandwidth necessary to broadcast and 
store uncompressed digital signals is cost prohibi- 

tive. Without at least some type of compression, the practical 
implementation of DTV and HDTV would simply not be possible. 
Compression technologies give broadcasters the means to preserve 
bandwidth for the storage and distribution of the digital signals. 

Several different compression schemes have emerged to address 
diverse video applications. In the broadcast arena, MPEG has risen 
to prominence. MPEG is an acronym for the Moving Pictures 
Experts Group, a joint committee of the International Standardiza- 
tion Organization (ISO) And International Electrotechnical Com- 
mission (IEC). MPEG -2, which is fast becoming the standard in 

broadcast applications, is specified by three documents: ISO13818 -1, 

íS013818 -2, and IS013818 -3. All three describe generic specifica- 
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MPEG-Z 
tions and intentionally do not detail 
many aspects of implementation. In- 
stead, they specify a compressed bit - 
stream syntax. The standard leaves room 
for smart implementations of the MPEG 
encoder, compression algorithm, and 
the decoder. In essence, the system 
designer is given a basic tool set from 
which to make up systems incorpo- 
rating greater or lesser degrees of 
sophistication. 

MPEG basics 
The structure of MPEG signals can be 

viewed as a hierarchy, as shown in 
Figure 1. At the top level of the hierar- 
chy, the video bitstream consists of vid- 
eo sequences. Each video sequence con- 

the name "intra." The coding tech- 
nique for these pictures falls in the 
category of transform coding. Each pic- 
ture is divided into 8x8 nonoverlapping 
pixel blocks. Four of these blocks are 
additionally arranged into a 16x16 
block called a macroblock. The Dis- 
crete Cosine Transform (DCT) is ap- 
plied to each 8x8 block individually. 
The transform exploits the spatial cor- 
relation of the pixels by converting them 
to a set of independent coefficients. 
This process allows the low- frequency, 
high- energy coefficients to be coded 
with a greater number of bits, while 
using fewer or zero bits for the high - 
frequency, low- energy coefficients. The 
high- frequency coefficients can be 
dropped because the eye lacks the abil- 
ity to detect high frequency changes. 
Retaining only a subset of the coeffi- 
cients reduces the total number of pa- 
rameters needed for representation. The 
process is identical for the luminance 
and the chrominance pixel blocks. 

With P and B pic- 
tures, MPEG de- 
livers its maxi- 
mum compression 
efficiency through 
a technique called 
motion compensa- 
tion -based (MC) 
prediction, which 
exploits the tem- 
poral redundancy. 
Because frames are 
closely related, it 
is assumed that a 

picture can be 
modeled as a 

translation of the 
picture at a previ- 
ous time. This 
makes it possible 
to accurately rep- 
resent or predict 
the data of one 

frame based on the data of a previous 
frame. The process of prediction pro- 
vides a significant reduction in the num- 
ber of bits required to code a picture. 

For B pictures, MC prediction and 
interpolation is performed using refer- 
ence frames. Reference pictures include 
I and P pictures. The prediction is non - 
causal because it uses frames from the 
past and the future. B pictures provide 
the maximum compression. The B pic- 
tures are themselves never used for 

MPEG VIDEO: 
SEQUENCE: 
GOP: 
Typical Sequence: 

SSSSSSSS S: Sequence 
GGGGGGG.... G: Group of pictures 
PPPPPPPPP... P:Picture 
INNPBBPBBPBB IBBPBBPBBPBB IBBPBBPBBPBB 

1 

EDIT POINTS 

Raine 
B F ar e 

B 
PF a,re 

i ! 1 

Table 1. The MPEG tool set 

sists of a variable number of group of 
pictures (GOP). Each GOP contains a 
variable number of pictures. A picture 
can either be a frame picture or a field 
picture. In a frame picture, the two 
fields are coded together to form a 
frame, while field picture is a coded 
version of an individual field. There are 
three main types of pictures based on 
their compression schemes: intra (I), 
bidirectional (B), and predicted (P). The 
I pictures are coded by themselves, hence 
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predictions and hence do not propa- 
gate errors. 

MPEG also offers a number of features 
to facilitate the compression of analog 
and digital video. Under MPEG -2, these 
features are neatly packaged under pro- 
files and levels. Each profile defines a 
subset of the syntax and each level 
additionally imposes a constraint, such 
as bit rate, resolution, etc., on the fea- 
ture set. Profiles include simple, main, 
SNR scaleable, spatially scaleable, and 
high. The levels include low, main, high 
1440 and high. 

MPEG applications 
Storage: By lowering the total num- 

ber of parameters required to represent 
a signal, compression allows more effi- 
cient use of storage. To achieve this, 
MPEG compression eliminates redun- 
dant data or, rather, represents redun- 
dancies in a more compact fashion. The 
MPEG compression algorithm is a clev- 
er combination of a number of diverse 
tools, each of which exploit a particular 
data redundancy (See Table 1). The end 
result is that the coded video needs a far 
lower bandwidth compared to the orig- 
inal, while maintaining extremely good 
quality. 

The various redundancies present in 
the video signal data include spatial, 
temporal, psychovisual and coding. 
Spatial redundancy occurs because 
neighboring pixels in each individual 
frame of a video signal are related. The 
pixels in consecutive frames of a signal 
are also correlated, leading to substan- 
tial temporal redundancy. To add to it, 
the human visual system does not treat 
all the visual information with equal 
sensitivity. This leads to psychovisual 
redundancy. For example, the eye per- 
ceives changes to a greater extent in the 
luminance than in the chrominance. 
The eye is also less sensitive to high 
frequencies. Finally, not all parameters 
occur with the same probability in an 
image. As a result, they would not re- 
quire equal number of bits to code 
them, leading to coding redundancy. 

For audio, MPEG uses different en- 
coding techniques, called layers. Three 
layers are available, but Layer II is the 
most commonly used. The MPEG -1 

Layer II coding scheme is similar to 
MUSICAM (Masking, pattern- adapt- 
ed, Universal Subband Integrated Cod- 
ing And Multiplexing) coding, which 
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PES PACKET 

header payload 

1 
Facket ID, (A, V) 
Time Stamps 

1 
Compression 
Layer (ES) 

Figure 2. PES packet showing header and payload 
components 

provides for the coding and compres- 
sion of audio data. The MPEG audio 
encoding algorithm uses coding and 
quantization, and psychoacoustic mod - 
eling for the removal of redundant in- 
fo rmation. 

*Transmission: In transmission appli- 
cations, the challenge is to use band 
width more efficiently to get more data 
through the same size pipe. The first 
step toward this in MPEG is system 
stream encapsulation, which combines 
th.= video and audio portions into one 
signal. These system streams can be 
broadly classified into two categories 
depending on whether they are used for 
storage or broadcast applications. 

'v1PEG -1 system- stream and MPEG -2 
program- stream formats are designed 
for use in closed systems where bit error 
rates are low, such as DVD, VideoCd 
and storage systems that support 
NVOD, VOD, or cable ad insertion. 
The system and program streams con- 

t of interleaved audio and video pack- 
et] zed elementary stream (PES) packets. 
These variable length PES packets en- 
capsulate the compression data. The 
header contains time stamps, which are 
sa mples of the common encoder clock 
and are used by the decoder to perform 
ASV synchronization (See Figure 2). 

For lossy mediums, such as the real - 
time delivery of digital data over fiber, 
satellite, cable, ISDN or ATM, the 
MPEG -2 transport stream is used. 

A transport stream consists of one or 
m ore programs. Each program is de- 
fined as a collection or a multiplex of 
in iividual program elements that share 
the same timebase. The transport bit - 
stream is comprised of 188 -byte length 
transport packets (See Figure 3). This 
size is small enough to keep the proba- 
b iity of error small in error -likely con - 
di rions, and yet large enough to keep 

the header small. Further- 
more, the size is compatible 
with the ATM formats. 

The header contains a pro- 
gram ID (PID) to identify the 
contents of the packet, along 
with timestamps known as 
the program clock reference 
(PCR). These timestamps are 
samples of the encoder's 
27MHz clock and indicate 
the time of arrival (TOA) of 
the stream at the receiver. 

The payload includes PES 
packets as well as dedicated -transport 
packets, known as program specific 
information (PSI), which are set aside to 
identify the structure of the stream. 
Editing: Storage and transmission 

applications were the driving force be- 
hind the adaptation of MPEG technol- 

ly, MPEG video contains a combination 
of I, B and P frames. I frames are stand- 
alone and offer random access in the 
bitstream. Thus, an MPEG stream con- 
sisting entirely of I frames could be 
edited in the same way as uncompressed 
video. The downside is that I frames 
require the greatest percentage of bits 
and therefore there is no real advantage 
in terms of compression for broadcast 
applications. P and B frames require 
fewer bits but do not offer random 
access in the bitstream (because they are 
predictive frames and require informa- 
tion in other frames in order to be 
decoded). Thus there is a compression 
vs. random access tradeoff issue. 

Typical GOP structures use one out of 
every 15 or 12 pictures as an I frame, 
which means that an edit point is avail- 
able approximately twice every second. 

TRANSPORT STREAM 

IHeader, PCR,1 
PID 

188 Byte 

'-Payload, PES 
Streams, PSI 

Figure 3. MPEG transport stream showing 188 byte transport packets. 

ogles. Initially it was thought that com- 
pression of video would only be done 
once the material was completely edit- 
ed and ready for transmission; the point 
at which no further editing would be 
required. But as the use of MPEG has 
propagated, the need to edit video in a 
compressed form has become a reality 
and methods are being developed to 
allow for this. 

The most obvious editing method is to 
decompress the MPEG stream, perform 
editing as normal in an uncompressed 
format, and then encode back into 
MPEG. The drawback is the sacrifice of 
quality, as the compression/decompres - 
sion process tends to degrade the video 
signal. Moreover, such a technique can 
cause delays. 

Another technique is to edit the MPEG 
stream directly. As discussed previous- 

To perform simple trimming, the fol- 
lowing steps can be done. First, the edit 
in- and outpoints are identified. This 
can be done through timestamps that 
are present in the GOP header or may 
be present in the user data of the picture 
header. If the edit points happen to be 
on a I frame or a GOP boundary, no 
additional step may be necessary. How- 
ever, if the edit frames are P or B frames, 
then they must be transcoded to I frames. 
Similarly the audio packets are also 
trimmed at appropriate points. Finally, 
the restamping or remultiplexing of the 
stream may be performed to maintain 
the timing and buffer integrity of the 
stream. 

For most studio applications, edit 
points are frequent and high video qual- 
ity is imperative. The MPEG 4:2:2 stu- 
dio profile addresses this market. The 
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MPEG-2 
compressed stream structure is either I 

only, which means editing can be done 
at all picture points, or IB or IP. In 
addition to an increased frequency of 1 

frames, the chroma format is 4:2:2, 
unlike MPEG -1 which is always 4:2:0. 
This feature helps preserve the band- 
width characteristics of the chroma 
channels in chroma key and other spe- 

cial effects techniques. Finally the bit 
rates can be as high as 50Mb /s. The 
signal degradation on multiple encode 
and decode processes is also minimal, 
which makes the 4:2:2 studio profile 
attractive for production and post -pro- 
duction applications. 

Splicing: Digital splicing involves 
concatenating two MPEG streams, and 
is needed for digital ad insertion. Splic- 
ing can be seamless or nonseamless. 

is typically embedded in the stream to 
inform the splicers of an impending 
splice point. 

Trickmodes: Performing fast for- 
ward and rewind is essential for a num- 
ber of broadcast, cable, and interactive 
TV (ITV) applications. One way to fast 
forward or rewind a bitstream is to 
decode at I frames only. Once again, the 
speed depends on the frequency of the I 

frames in the bitstream. Trickmode in- 
formation can be inserted in the bit - 
stream, which can help a decoder pause, 

fast forward, slow, fast reverse or slow 
reverse the stream. 

Using MPEG technology 
MPEG is based on lossy compression. 

Quality degradation is therefore ex- 
pected as the compression ratio is in- 
creased. MPEG -2, with its different lev- 

els and profiles, offers hit rates from 3- 

to 100Mb /s. Current broadcast appli- 
cations employ video encoded between 
6- and 15Mb /s at full CCIR resolution 
(720x480). The quality of the video 
encoded at these rates is perceived to he 

Video 
Encoder 

Video buffer 

Multiplexer Audio buffer 

Audio Standard Target Decoder 

Encoder 

Figure 4. The standard target decoder is a hypothetical model in the encoder architec- 
ture that allows an encoder to create compliant streams without having to base its 
design on any particular decoder. 

One critical issue in splicing two differ- 
ent bitstreams is proper buffer manage- 
ment. It is imperative to prevent an 

overflow or underflow of the decoder 
buffers to facilitate a smooth and trans- 
parent transition at a stream splice point. 
In seamless splicing, the buffer fullness 
at the first stream's outpoint matches 
that of the second stream's inpoint. 
Seamless switching is more difficult to 
achieve, but nonseamless splicing is 

acceptable in a number of applications. 
In nonseamless splicing, a controlled 
underflow condition is allowed at the 
splice point. Moreover, a number of 
constraints are put on the bitstream to 
facilitate splicing. A splice countdown 

broadcast quality. Hence one should 
judiciously choose the hit rate and the 
video resolution with the application 
and the available bandwidth in mind. 

Because MPEG is built on two distinct 
levels (compression and systems) fail- 
ure modes are typically reserved to these 

two levels. For instance; in the compres- 
sion level, encoding scenes that have a 

high degree of motion with an insuffi- 
cient hit rate may result in macroblock- 
ing (discrete rectangular blocks on the 
reconstructed picture). Also, it is fre- 
quently better to decimate the video 
(employ SIF or half -horizontal resolu- 
tions) when encoding at low hit rates. 

That way, the picture is encoded with a 
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larger number of bits distributed per 
macroblock. MPEG -1 allows for only 
frame encoding, meaning that the two 
fields are combined into a frame and the 
entire frame is then encoded. All the 
prediction and motion compensation is 

done at a frame level. This is not very 
useful for scenes with a lot of fast mo- 
tion. MPEG -2 allows complex scenes 

to be encoded with the motion compen- 
sation and prediction operating at a 

field level. 
Encoding systems with MPEG -2 tech- 

nology can intelligently switch between 
frame pictures and field pictures while 
encoding static scenes and scenes with 
high motion. Other features of MPEG -2, 
resulting in better image quality include 
more precise alternate scanning pat- 
terns for the coefficients and separate 
VLC (variable length coding) tables for 
DCT coefficients in intra- macroblocks. 

The MPEG -2 encoding process must 
ensure a hardware decoder can read the 
stream at a constant, even pace without 
running out of or accumulating too 
much data for the decoder's video and 
audio buffers. The hit rate of encoded 
content is contained in the sequence 
header of MPEG videostreams. In addi- 
tion, each picture specifies a number 
called a video- buffering verifier (VBV) 
delay value, which tells the decoder 
how long to wait for data to accumulate 
in its video buffer before starting to 
decode the picture. The combination of 
the constant hit rate and the initial delay 
guarantees that all the data for the 
picture is available by the time it is 

needed. Without the delay, the decoder 
could potentially exhaust the buffer 
(starvation) or overflow the buffer be- 

fore the picture is finished being recon- 
structed. An incorrectly encoded stream 
with bad values for either the bit rate 
field or the VBV delay field could cause 

timing problems, decoder lockups, 
macroblocking, or video stuttering 
when these streams are played. 

MPEG standards are generic and uni- 
versal in the sense that they specify a 

compressed bitstream syntax. This, in 
effect, unambiguously defines the de- 
compression process and the decoder 
architecture. Furthermore, MPEG lays 

down normative limits for buffers on 
the standard target decoder. Because 

the standard target decoder is a hypo- 
thetical model in the encoder architec- 
ture, multiplexers can create compli- 
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PCR and STC vs. TIME 

When the encoder and decoder clocks are 
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values is a constant. The delay between the 
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Figure 5. Part a) shows the relationship between the PCR value and the corresponding Sit value when the encoder and decoder clock rates are matched. Part b) shows their 
rt ationship when the two clocks are mismatched. 

ant streams without having to base 
their design around any particular de- 
coder. MPEG -2 decoders also have 
standard target decoder buffers (T- 
S7 D) for both video and audio (See 

Figure 4). For ML @MP, these buffers 
ari: minimally 220kb for video and 
4k , for audio. 

milarly, all MPEG- compliant decod- 
ers are required to have at least the 
mrlimum amount of buffer as mandat- 
ed by the standard. A realistically de- 
signed decoder will have more than the 
mnimum to compensate for network 
jitter. Because MPEG -compliant decod- 
ers can successfully decode and present 
an MPEG -compliant stream, this pro- 
cess ensures interoperability between 
encoders and decoders. 

l lowever, the standard does leave room 
fo- smart implementations of the en- 
coder, compression algorithm, and the 
decoder. For example, encoders may 
have sophisticated rate -control algo- 
rithms, thus improving the quality of 
the pictures, and effecting product dif- 
ferentiation. 

Two different data -flow models exist 
for delivery of data to an MPEG decod- 
er. These two models, push and pull, are 

used in different environments. Typical- 
ly, store and forward video servers with 
decoders directly attached through a bus 

employ a pull model dataflow, whereby 
the decoder pulls or requests data from a 

storage medium. In push -model decod- 
ing, a compressed datastream is broad- 
cast by an encoder, and decoders must 
lock on to the received datastream. In the 
push implementation, to achieve syn- 
chronization the decoder's 27MHz clock 
needs to be locked to the encoder's 
27MHz clock. For this, we need to be 

able to determine the exact value of the 
encoders 27MHz clock. PCR/SCRs arc 
samples of the encoder's 27MHz clock 
that are periodically inserted in the 
MPEG stream. An external clock -re- 
covery circuitry can then be used to 
extract the encoder's clock informa- 
tion. A second circuit, such as a VCO, 
is then implemented to adjust the de- 
coder's clock to that of the encoder. 
When the two clock rates are matched, 

synchronization is achieved. 
Figures 5 illustrates the relationship 

between the PCR value and a corre- 
sponding STC value when the encoder 
and decoder clock rates are matched, as 

well as when the two clocks are mis- 
matched. 

What to look for 
In evaluating MPEG equipment, it 

is important first to understand the 
applications for which the equipment 
will be used. Typical studio applica- 
tions require both storage and play- 
back of video in a shared environ- 
ment. Thus, behind the hardware that 
encompasses the encoder there must 
be multiple decoding engines and a 

storage and playback medium. Solu- 
tions might include separate stand- 
alone units. However, given the usual 
limited shelf space in most equipment 
rooms, its is likely that an integrated 
solution will be preferred. 

MPEG processing equipment must be 

scaleable to handle both 4:2:0 and 4:2:2 
profiles. Inherent with the 4:2:2 profile 
is the ability to preserve the vertical 
blanking interval (VBI). Teletext, closed 
captioning, timecodc and other infor- 
mation that can be contained in the VBI 
from source material must be reliably 
captured on an encoder and must he 

reconstructed accurately on the output 
of a decoder. Because the decoder sets 

the constraints on the stream, encoders 
must be flexible enough to modify var- 
ious encoding parameters to match the 
requirements of the decoder. 

The future of MPEG 

Even as MPEG -2 moves toward be- 

coming the de /acto standard for broad - 
cast applications, new MPEG standards 
are emerging. MPEG -4 is aimed at low 
bit rate applications such as video -over- 
Internet, mobile multimedia, and inter- 
active video games. MPEG -7, the new- 
est standard, is targeted toward identi- 
fying and searching for multimedia con- 
tent that exists in different forms today. 
These new standards, while not immedi- 
ately relevant to the broadcast industry, 
may become important considerations 
as broadcast, computer and telephony 
industries continue to converge. 

Paul Mears is vice president of operations and 
Artar Rannrsurmtp a scientist for Vela Re- 
search, Clearwater, FL. 
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Decision -making traps 
BY KARE ANDERSON 

Last month's column outlined some 
mental traps that, if unnoticed, can 

blindside us into making faulty deci- 
sions. We often make the mistake of 
anchoring, which is to disproportion- 
ately weigh the first information we 
receive and make a judgement based on 
that initial impression, thereby main- 
taining the status quo and justifying 
past actions. What follows are more 
common decision -making mistakes. 

The confirming- evidence trap 
The confirming- evidence trap is a bias 

that leads us to seek out information 
supporting only our existing beliefs, 
while avoiding any contradicting infor- 
mation. This bias not only affects where 
we go to collect reinforcing evidence, 
but how we interpret evidence. It 
leads us to put too much weight on 
supporting information and too little 
on that which conflicts. 

There are two subtle and pervasive 
ways we let our emotions bias balanced 
judgement. One is to subconsciously 
decide what we want to do before we 
figure out why we want to do it; the 
other is our inclination to engage those 
things we approve of while avoiding 
those we do not. 

To avoid these traps, decide wheth- 
er you are examining all the evidence 
with equal rigor and avoid the ten- 
dency to accept confirming evidence 
without question. Build counterargu- 
ments for yourself by asking what 
strong reasons you might have to do 
something else. Be honest with your- 
self about your motives and resolve 
whether you are gathering informa- 
tion to help make a good choice or 
simply looking for evidence confirm- 
ing what you want to do. In seeking 
advice from others, do not ask lead- 
ing questions. They make your incli- 
nation evident and thereby bias the 
perspective of others as well. 

The framing trap 
The way in which you make a decision 

is often determined by how you view 
your choices or how you frame the ques- 
tions around it. A frame can establish the 
status quo or introduce an anchor. It can 
push you to decide through justification 
of past actions or lead you toward con- 
firming evidence. One such frame that 
can distort your decision- making is us- 

ing a frame as a gain or a loss. 

People are risk -adverse and will look 
for reasons to avoid a decision where a 

loss, however small, is possible - 

even if there is a larger chance for an 
upside gain. They also tend to adopt 
the framing of the situation as it is 

presented to them rather than restat- 
ing the problem. Do not automatical- 
ly accept the initial frame, whether 
created by yourself or another. Try to 
reframe the problem or opportunity 
in several ways to see it from different 
sides and with different potential 
outcomes. Also try posing decision - 
making situations in a neutral way 
that combines gains and losses or em- 
braces different reference points. 
Throughout the decision- making pro- 
cess, ask yourself how your thinking 
might change if the framing changes. 
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Other traps 
While we are often correct in estimat- 

ing time, volume, distance and weight 
because such decisions are made fre- 
quently, we are less experienced when 
deciding on uncertain forecasts. We 
believe we are better at making fore- 
casts or estimates than we actually are, 

thus setting the stage for decision -mak- 
ing blocks such as described above. In 
business we must be careful in avoiding 
the over -confidence trap. 

However, being overly cautious or 
prudent in forecasting can also be 

faulty. When faced with high- stakes 
decisions, we tend to adjust our esti- 
mates or forecasts, thereby falling 
into the prudence trap. 

Even if we are neither overly confident 
nor unduly prudent, we can still fall 
into the recallability trap when making 
estimates or forecasts. Because we fre- 
quently base our predictions on the 
results of past events, we can be overly 
influenced by dramatic events that leave 

us a strong impression. These events 
will distort your thinking and, because 

of this, you may assign a higher proba- 
bility to potentially similar instances. 
To minimize the distortion caused by 

variations in recallability, carefully ex- 
amine your assumptions. 

Many of these traps work, not in 
isolation, but in concert with each oth- 
er, thus amplifying their power to dis- 
tort. When we make a hasty decision 
believed to be made on instincts, we are, 

if fact, often falling into a trap. 
If readers have any response to my 

column or would like to share any other 
decision- making traps, please go to 
Broadcast Engineering's website at 
www.broadcastengineering.com. 

Kare Anderson is a speaker and author. 
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Panel antennas: Flexible solutions for the broadcaster 
BY RAYMOND J. CARNOVALE, B.A.SC., MBA, P.E. 

Many factors enter into the design 
of a panel- antenna array. When 

properly engineered, panel antennas can 
offer exceptionally good performance 
and a high degree of control of the 
horizontal and vertical radiation pat- 
terns. In the upper VHF (7 -13), FM and 
UHF bands, multichannel operation 
over wide bandwidths is possible. 

Panel antennas have been popular for 
multistation FM operation, but there 
have been fewer acceptances by TV 
broadcasters. Perhaps the traditional 
model of one station/one tower has led 
to a preponderance of top- mounted 
pylon or turnstile antennas. However, 
with the advent of DTV, broadcasters 
who traditionally may have installed 

pylon antennas are discovering that 
panel antennas can be an attractive 
alternative. 

Planning ahead 
The DTV allocation table imposes 

significant directional radiation re- 
quirements on many broadcasters. 
Often, the directionality required for 
digital operation is inherited from 
the existing analog parameters. In 
other cases, spectrum congestion has 
required a compromise in permissi- 
ble radiation in certain directions in 
order to allow an otherwise unusable 
channel to work. There are also some 
broadcasters, for example those in 
mountainous areas, who wish to di- 
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power handling capacity can be 160kW. The pentagonal cross section allows internal 
climbing for inspection and repair. Circularity of a decibel or better and total band- 
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rectionalize in order to minimize 
multipath problems. 

For existing UHF broadcasters as- 
signed a UHF digital channel which is 

not N +1 or N -1, a panel antenna is 

likely the only way to achieve diplexed 
operation with the attendant cost re- 
duction. Alternatively, there are mar- 
kets where existing VHF broadcasters 
have been fortunate enough to be as- 
signed omnidirectional UHF patterns. 
In this case, multicoupling two or more 
stations into the same antenna can real- 
ize significant economies of scale. 

For the optimum design, several plan- 
ning steps are necessary. The permissi- 
ble effective radiation power in the di- 
rections of protected co- and adjacent - 
channel stations must be determined. 
These calculations will take into ac- 
count the transmission path to the pro- 
tected contours, and the allowable de- 
sired/undesired signal ratios (arising 
from co- or adjacent channel, and dig - 
ital-to- digital or digital -to- analog inter- 
ference considerations). 

Next, the available aperture must be 
determined. For an existing tower, this 
determination may be an interactive 
process because of the limited addition- 
al loading that may be placed on the 
tower. In most cases, the antenna aper- 
ture is constrained by the maximum 
permissible additional loading, even 
though greater aperture would be ben- 
eficial to achieve the desired vertical 
gain. It is a popular misconception that 
the feasibility of adding an antenna to a 
tower is a function of weight. In fact, 
the dead vertical load of an antenna is 

somewhat trivial when compared to the 
weight of the tower. The real issue is the 
effective surface area presented by the 
antenna, its mounting hardware and 
transmission lines. 

Third, the geometry of the tower 
should be analyzed. The tower -face 
width and orientation, as well as the 
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location of guys, are critical factors that 
affect the final array design. 

For panel antennas, the depth of nulls 
in the horizontal pattern is a function of 
the panel spacing and orientation, as 

well as phase and amplitude. In the case 

of VHF or FM arrays, it is desirable to 
keep the panels as close to the tower 
face as possible to avoid deep nulls and 
to minimize torquing of the tower un- 
der gusting wind conditions. 

Designing the antenna 
When designing the actual antenna, 

the major lobes of the antenna pattern 
should generally be in line with the aim- 
ing azimuths of the panels. The first 
iteration of a panel antenna will likely 
start with the panels aimed toward the 
areas of target coverage. For each panel, 
the following parameters can he varied: 
azimuth, distance (from the array geo- 
metric center, which may or may not 
correspond to the geometric center of the 
supporting structure), offset (left or right 
of the aiming azimuth), phase and power 

mitter power required to achieve the 
maximum required effective radiated 
power (ERP) can he estimated. It should 
be kept in mind that as the maximum 
ERP increases, the depth of the nulls 
must also increase to keep the radiation 
towards the protected contour constant. 

For antennas that do not have equal 
power to each panel, some economies 
can he realized by using a panel split. If 
a power ratio of 9:9:1 is required, this 
can be achieved by mounting six panels 
on two faces and two on the third. This 
is because the power ratio is the square 
root of the field contributions from the 
individual panels. The square root of 
nine is three; therefore, three times as 

many panels are required on the high - 
power faces. 

VSWR optimization has become a 

science in itself. In simplest terms, it is 

desirable to have all reflected voltage 
vectors add to zero at the main power 
divider. The phase of the reflection is 

twice the phase delay of the cable (i.e. 
the signal goes forward, is reflected and 

Given that a typical VHF or FM antenna has three 

panels per bay, there are at least 15 parameters 

that can be varied. 

ratio. Manufacturers have computer pro- 
grams that allow these parameters to he 

varied and the effect of the changes to he 

overlaid on previous patterns. 
Panel antennas consist of a radiating 

dipole mounted in front of a screen 
reflector. Over the years, two styles of 
panels haveevolved; those with straight 
dipoles and those with bent dipoles. 
Bent -dipole panels have a broader half - 
power beam width, and as a result, are 

well suited to mounting on triangular 
support structures in a three -around 
configuration. Straight dipole panels 
are more suited to square support 
structures. 

Given that a typical VHF or FM an- 
tenna has three panels per bay, there are 
at least 15 parameters that can be var- 
ied. An experienced design engineer 
develops an intuitive feel for the cause - 

and- effect relationships. 
Having determined the available aper- 

ture, the vertical gain of the antenna, 
and the horizontal directivity, the trans- 

travels the same distance hack to the 
power divider). By judiciously choos- 
ing the phase delay, the voltage vectors 
cancel. Typically, in antennas using three 
panels per hay, the panels are fed 120 

degrees out of phase. In the case of four - 
panel arrays, the panels are fed 90 de- 

grees out of phase. This technique can 

be applied as well in the vertical plane, 
resulting in an antenna that is extremely 
well compensated. 

Five -sided arrays 
UI IF panel antennas present a par- 

ticular challenge. Because UHF wave- 
lengths are so short (fractions of a 

meter), it is necessary to mount the 
panels on a relatively narrow cross 
section. Four -sided omnidirectional 
UHF arrays capable of meeting a cri- 
terion of +/- 2dB, are 580- to 640mm 
square. If high power handling is de- 
sirable (i.e. above 30kW), the power 
dividers and harness tend to fill the 
supporting spine and internal climb- 
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ing and maintenance is virtually im- 
possible. In order to solve this prob- 
lem, several manufacturers have de- 
veloped modified UHF panels with 
narrower beam widths and pentago- 
nal mounting. The five -sided arrays 
have several benefits: 
A typical omnidirectional antenna 

with a nominal vertical power gain of 
30 requires 16 bays, or 80 panels in 
total, representing a power handling 
capability of 160kW. 

The pentagonal cross section is large 
enough to allow internal climbing, in- 
spection and repair of the harness. 

With careful design, circularity of a 

fraction of a decibel can be achieved on 

a single channel, and is substantially 
better than 2dB across several channels. 

An interesting byproduct of the dig- 
ital TV rules is the removal of the 
"omni- loophole." Under the analog 
rules, antennas that had horizontal 
directivity of +/- 2dB did not have to 
factor the horizontal gain into the 
calculation of maximum effective ra- 
diated power. However, with the dig- 
ital rules we must add the horizontal 
directivity to the vertical power gain. 
If you are fortunate enough to have 
an onmidirectional allocation, but are 
not careful about the degree of hori- 
zontal directivity, you may be penal- 
izing yourself unnecessarily. Another 
consideration in the design of high - 
gain UHF panel arrays is the effective 
deflection of the antenna at opera- 
tional wind speeds. Stiffness of the 
mounting spine is a subtlety that must 
not be overlooked, especially when 
coupled with the deflection of the 
tower. Note that operational wind 
speeds are usually significantly lower 
than the design wind speed. 

Panel antennas offer the broadcast- 
er a great deal of flexibility in tailor- 
ing the radiation pattern to special 
needs. Multistation operation at high 
power levels is possible over bandwidths 
of 25 to 30 channels. Changes in radi- 
ation pattern are feasible after installa- 
tion by changing the power -division 
ratios. For those desiring near -perfect 
omni patterns, five -sided arrays are an 

innovative answer. 

Raymond J. Can,uvale, B.A.Si., MBA. I'.F:., is 
president of LeBlanc Broadcast Inc., and has 
been in the broadcast industry for over thirty 
years. 
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The Synctrix FiberHydrant 
BY RICHARD BAUARSCHI 

The floodgates of ATM's (asynchro- 
nous transfer mode) high transmis- 

sion speeds, over public and private 
networks, are about to be opened. To 
meet this demand, video production, 
telecommunications transmission and 
other enabler technology companies 
have begun manufacturing innovative 
ATM -based video data transmission 
products. 

One such product is the Synctrix Fibe- 
rHydrant, a system that converts digital 
video, audio, timecode and RS -422 con- 
trol data to ATM cells for transmission 
at 0C3 (155Mb /s) over switched virtu- 
al circuits (SVCs). Video compression 
ratios are user -selectable, ranging from 
a visually lossless 2.5:1 down to 100:1, 
along with uncompressed digital audio. 
Upgrades to transmit uncompressed dig- 
ital video (D1 at 270Mb /s) and mezza- 
nine -level HDTV (360Mb /s) using OC- 
12 (622Mb /s) are planned for release 
next year. 

Physically shipping a D1 or DigiBeta 
tape across town or cross- country by 
courier will become antiquated, limit- 

ing and costly. Likewise, time- consum- 
ing and expensive satellite circuit book- 
ing and video switching will soon make 
little economic sense in a high -band- 
width future of plenty. 

Expanding capacities 
The universe of telecommunications 

and data networking capacity is ex- 
panding beyond mere exponential 
growth. With the advent of wavelength 
division multiplexing (WDM), the band- 
width of each fiber has increased forty- 
fold with more to come. The result of 
this trend will be a dramatic reduction 
in the cost of bandwidth. In order to 
make up for this, the telecommunica- 
tions industry will begin to offer new 
services. Today's low- bandwidth tele- 
conferencing, in -house local -area net- 
works, or streaming media servers on 
the Internet are just the beginning of 
what will be possible. 

Carriers today can service remote news 
bureaus, arrange to backhaul multiple 
DTV transport streams, or even accom- 
modate network program distribution 

using MPEG -2 at professional levels 
and profiles. Besides paying for a high 
monthly flat -rate service, which may be 
used only a few hours, customers are 
limited in bandwidth to what can be 
transported by old analog TV -1 fiber 
circuits or the digital DS -3 lines at 
45Mb /s. 

The next step will be to transition 
from dependence on permanent flat - 
rate lines to an access fee plus usage - 
based billing. Therefore, when dialing 
up video bandwidth, customers pay as 
they go for connect time. This tele- 
phone -call business model is known as 
a switched virtual circuit (SVC). 

The ATM edge switch doesn't stop 
there. ATM was designed to accommo- 
date video, voice and data traffic all in 

the same transmission environment. 
Considerable dollar savings could be 
realized by consolidating many busi- 
ness connections to the world through 
ATM. 

Setting up and interacting with high 
bandwidth over a WAN can he as easy 
as making a phone call, sending e-mail 
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FiberHydrant provides the capability to send /receive video and controller information from a variety 
of locations over ATM networks. 
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Changing the Face of Television 
With today's technology, we communicate via 
e -mail, digital cellular telephone, and fax 
machine. But not since the advent of color 
television nearly fifty years ago, has there been 
such a buzz in the television industry. Some 
say it's the natural progression of things; some 
say the world of communications will never 
again be the same. One thing is for certain: 
digital television will change the way we view 
the world. 

As the new millennium approaches with the 
transition to digital technology on every 
broadcaster's schedule, you want to work with 
the RF experts. With our vast experience in 

the design, installation, and support of digital 
transmission equipment, ADC Broadcast 
Systems is poised to create innovative 
solutions to meet your station's specific DTV 
needs. We offer a complete line of DTV 
transmission products including 100 kW 
average power IOT transmitters, air- cooled 
Diacrode and solid state transmitters, and 
8VSB Modulators. We have engineered these 
products with one thing in mind: to make your 
conversion to DTV as smooth as possible. 

DTV Transmitter Products from the RF Experts. 

ADC Broadcast Systems Division. 

Telecommunications 

Broadcast Systems Division 

102 Rahway Road McMurray. PA 15317 USA 724 -941 -1500 724 -941 -4603 fax www.adc.com /broadcast broadcast info @adc.ccm 

Circle (49) on Free Into Card 

www.americanradiohistory.com

www.americanradiohistory.com


Available from: 

LCOrROIVCs 

Television Equipment Associates, Inc. 

Bill Pegler. 
PO Box 499 lt South Salem, N.Y. 105900499 
Tel. 914- 763 -8893 Fax. 914- 763 -9158 
www.matthey.co.uk 
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or using an Internet browser. In addition to local control, 
FiberHydrant can be operated remotely via Ethernet LAN 
when using a java- enabled computer. When logging in, 
FiberConnect defaults to the IP address of the local host, or 
the user can specify and connect to another FiberHydrant on 
the LAN. 

Fiberhydrant features 
The front panel of the rackmounted hardware is made up 

of functional icons and indicator LEDs that report system 
status at a glance. At the heart of the Windows NT -based 
FiberHydrant is a 533MHz Alpha CPU. The rear panel 
connections are a combination of a professional VTR, desk- 
top computer and network hub. 

Besides the familiar IP address that DNS servers use to 
identify network locations, the FiberHydrant also has a 

network services access point (NSAP) address, the equivalent 
of an ATM "phone number." All this information is orga- 
nized in the GUI under the system screen. Password protec- 
tion keeps the system configuration secure. 

Having selected a source or destination from the location 
list, the user can set up to send or receive signals using a full - 

screen graphical representation of the hack panel connec- 
tions. Connector graphics are overlaid with color indicator 
icons that represent the status of each I /O. A control screen 
is provided with VTR -style icons to allow remote operation 
with shuttle and jog. 

Upon reviewing the status log screen, the user will have a 
listing of all the connections made, including the signal name, 
locations, and start and end times. A separate error log keeps 

Separate GUI slider controls are 

provided for each signal. 

track of the type of complaints encountered with modems. 
The FiberHydrant solution to early ATM problems related 

to latency and cell jitter implements separate dynamic trans- 
mits and receives frame buffers to ensure smooth signal flow. 
Separate GUI slider controls are provided for each signal. 
Video, audio and timecode can each he buffered up to 15 

frames in field increments to maximize quality with mini- 
mum latency. 

On the virtual edge 

With FiberHydrant at the virtual edges of the video plant 
interfacing to an ATM fiber network, facilities can extend the 
reach of video, audio, timecode and RS -422 routing switch- 
ers. ATM's interoperability will make it a pervasive technol- 
ogy across MANs (metropolitan -area networks) and WANs. 
As backbone infrastructure develops, ATM's extensibility 
will merit contribution- quality and uncompressed HDTV 
over OC -48 (2.488Gb/s) and beyond. 

Richard Rauarschi is director of marketing for Synctrix Inc., 
Glendale. CA. 
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Their specs. 

REM 
Our specs. 

The best video demod specs. Guaranteed. 

Because you can't afford to take a chance with the quality of 

your video signal, you need a demodulator you can count on. 

- hat's why, with every msi 320 video demodulator, 

Modulation Sciences includes serial -numbered production test 

data for that specific unit, not just a preprinted spec sheet 

with non -guaranteed, typical data. And our specs, measured 

integrated circuits and other parts intended for DTV, and 

minimizes use of expensive custom -engineered components. 

An easy to use, dual function, knob is the only front panel 

control on the msi 320, and its 2 -line, 40- character display 

is easy to read in any light condition. It has only 8 internal 

adjustments, so calibration is easy and inexpensive. It also 

includes a Nyquist SAW filter, selectable line zero -carrier 

cith the finest industry recognized test equipment, trace back 

directly to Government standards. 

- he msi 320 delivers performance comparable to the 

I..gendary 1450* at a price thousands of dollars less than you 

c) ould expect to pay. That's because it's based on an original 

design by Modulation Sciences that maximizes use of advanced 

reference, synchronous video detection, continuous all- channel 

tuning and a host of other advanced features you would expect 

to find only on much higher -priced demods. 

But don't just take our word for it. Check out the specs yourself, 

and you'll see what a great value the msi 320 really is. 

1450 is a mark of Tektronix, Inc. 

qiimodulation 
sciences 
Inc. 

I2A World's Fair Drive Somerset, NJ 08873 
Toll Free: (800) 826 -2603 Fax: (732) 302 -0206 

www.modsci.com e -mail: judymuellerttoworldnet.att.net Circle (51) on Free Info Card 
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Transmitters: By the numbers 
NTSC Transmitters 

Manulacturer Model Power range Band Efficiency Amplifier Cooling method 

Acrodyne 1275 TLU 1W -2KW UHF 33% @2KW Solid State Air 

Acrodyne f 276 TLV 10W -400W VHF 8 % ©400W Solid State Air 

Acrodyne 0 277 TRU 500W -25KW UHF 61% ®25KW SS/Tet. /Diacrode Air & Water 

Acrodyne 0 278 TRH /L 500W -30KW VHF 49 % @30KW SS/Tetrode Air 

ADC Broadcast Systems 1 279 Visionary Series 20KW -280KW UHF NA lOT (1-4) Air/Water 

ADC Broadcast Systems f 280 840A 10KW UHF NA Diacrode Air 

ADC Broadcast Systems f 281 100 /800 Series 10W -6KW VNHF NA Solid State Air 

Advanced Broadcast Systems f 282 ABS -TC 20KW -280KW UHF 43 % @220KW /BLK lOT (1-4) Air or Water 

Comark 0 283 Optimum 250W -60KW VHF 45 % @30KW Solid State Air or Water 

Comark 0 284 Ultimate 250W -60KW UHF 45 % @30KW Solid State Air or Water 

Comark 0 285 IOX Series 10KW -300KW UHF 73 % @150KW IOT (1 -6) Air or Water 

DB Elettronica SpA N 286 MTU 1000/S 1KW VHF 52 %@1KW CH4 Solid State Air 

DB Elettronica SPA 0 287 MTU 1000/S 1KW UHF 46 % 421 KW CH22 Solid State Air 

EMCEE 1 288 TTU 4999 5KW UHF 32% @5KW Tetrode (1) Air 

Energy -Onix t 289 Eco Line 4KW -50KW VHF 67 % @10KW CH10 Tetrode (1) Air 

Energy -Onix 0 290 Eco Line 4KW -50KW UHF 57 % @50KW CH50 Tetrode (2) Air 

Harris f 291 SigmaPLUS 20KW-280KW UHF 61 %@280KW lOT Water /glycol 

Harris f 282 Platinum HT 1KW -60KW VHF 49 %@60KW Solid State Air 

Itelco 0 283 T- Series 20KW -300KW UHF 83 % @300KW IOT Air /Liquid 

Itelco 0 284 T- Series 400W -60KW V /UHF 53 %@60KW Solid State Liquid 

LARCAN 1 285 HDR 10KW -120KW UHF NA 1OT Air/Water 

LARCAN f 286 M Series 1KW-60KW V/UHF NA Solid State Air 

LARCAN 1 287 MX 8 XLS 1W -1KW V/UHF NA Solid State Air 

Rohde 8 Schwartz 1288 NM500 1 KW -20KW VHF NA Solid State Air 

Rohde 8 Schwartz e 289 NH500 .8KW -40KW UHF NA Solid State Air 

Technosystem 1290 SS/Tube /IOT 1KW -120KW V/UHF NA SS /10T Air/Water 

DTV Transmitters 

Manufacturer Model Power range Band Pwr Consumption /efficiency Amplilier Cooling method 

Acrodyne f 291 AuD 250W -4KW UHF 24KW 4b4KW Avg. Solid State Air 

Acrodyne O 292 AuD 4KW UHF 18KW @4KW Avg. Diacrode Air 

Acrodyne f 293 AuD 4KW -24KW UHF 105KW @24KW Avg. Tetrode Liquid 

Acrodyne 1 294 AuD 25KW -100KW UHF 420KW @100KW Avg. Diacrode Liquid 

ADC Broadcast Systems 1 295 Visionary DT Series 12.5KW -140KW UHF NA 1OT (1 -4) Air/Water 

ADC Broadcast Systems 0 296 DT840A 5KW UHF NA Diacrode Air 

ADC Broadcast Systems 0 297 DT800 5W -2KW UHF NA Solid State Air 

Advanced Broadcast Systems 0 298 ABS -TC -D Series 40KW-400KW UHF Overall eft. 27 % @330KW Peak IOT (1 -4) Air or Water 

Comark f 299 Optimum 100W -15KW VHF 22 % @7.5KW@CH10 Solid State Air or Water 

Comark 1 300 Ultimate 100W -15KW UHF 22 % @7.5KW@CH22 Solid State Air or Water 

Comark 0 301 DCX Series 10KW -100KW UHF 28 % @50KW @CH22 1OT (1-4) Air or Water 

10KW -100KW UHF 28 % @50KW @CH22 IOT (1 -4) Air or Water Comark 1 302 Advantage 

EMCEE 0 303 TTU2500HD 2.5KW Pk UHF 16 % @2.5KW Tetrode 

Harris f 304 Diamond 5KW -100KW UHF 125KW @100KW Pk Solid State 

Harris 0 305 Sigma CD 40KW -400KW UHF 93KW @100KW Pk 1OT 

Harris f 306 Platinum CD 1KW -60KW VHF 24KW @10KW Pk Solid State 

Itelco 0 307 T- Series 10KW -75KW UHF 32 % @75KW@CH50 lOT 

Itelco 1 308 T- Series 450W -100KW V /UHF 52 % @30KW @CH10 Solid State 

LARCAN f 309 LANDMARK 100W-100KW UHF NA SS /IOT 

LARCAN 0 310 Digital M 1KW -10KW VHF NA Solid State 

NEC America 1311 DTV -20 250W -9KW VHF 28KW @ 5KW AVG or 20KWPK Solid State 

NEC America 0312 DTU -10 250W -9KW UHF 38KW @5KW AVG or 20KWPK Solid State 

Rohde 8 Schwartz 1313 NV500 .25Kw -4KW UHF NA Solid State 

Technosystem 0314 SS/Tube /IOT 250W-30KW V /UHF NA SS /1OT 

Air 

Air 

Water /glycol 

Air 

Air/Liquid 

Air /Liquid 

Air/Water 

Air 

Air or Water 

Air or Water 

Air 

Air/Water 

Tables summarize information provided by vendors. Note that efficiency and power consumption are extremely controversial factors. 
Be sure you understand how the efficiency of a transmitter is measured and that you're comparing equal conditions between 
products. Use the reader response number after the manufacturer name to receive detailed information on transmitter lines. 
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WIRELESS FOR THE YEAR 

2000... AND BEYOND! 
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It's a tough RF world out there - and its getting tougher. Fewer 

open TV channels. More wireless everywhere. And advanced 
digital television will soon be coming to a city near you. 

Vega's EMP (Embedded Micro- Processor) Series takes these 

challenges in stride, while giving you the Emmy award winning 

audio quality you've come to expect from Vega. 

EMP technology in the transmitters offers "intelligent" 
frequency agility and audio control, allowing you to reprogram 

UHF frequencies as often as needed, along with precise 

digital control of mic gain. 

Vega Wireless Technology 
named winner of the 1996 

Emmy' for Pioneering 
Achievement the 
Development Development of Wireless 
Microphone Technology 
for Broadcast. 

f. JAS /ATAS 

A db 
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1 

The receiver's embedded microprocessor is intelligent enough 

to shut itself off when its not needed, removing any possibility 

of digital interference with itself or other units. 

Of course. the EMP Series also has all the performance. 
features and reliability needed for the toughest applications. 

Vega's EMP Series - specifically designed to meet the 

challenges of the year 2000 and the coming century. 

For more information on the EMP Series, see your Vega 

dealer or call us at 1- 800 -877 -1771. 

EMP 
SERIES 

MAKING HISTORY BY DEFINING THE FUTURE. 

Circle (52) on Free Info Card 

VEGA 
9900 East Baldwin Place 

El Monte, CA 91731 
(800) 877-1771 
(626) 442-0782 
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New Products 

High -speed DVCPRO nonlinear editing system 
Panasonic Quickcutter: transfer video editing workstation that incorporates editing software that simplifies story 

editing for many types of programs; the built -in DVCPRO recorder /player in its tower system can transfer at 4X speed 

for nonlinear editing; the built -in hard disk can store approximately 70 minutes of images and sound; optional external 

SCSI arrays bring total digital video storage to more than three hours; 800 -528 -8601; fax 323 -436 -3660; 

www.panasonic.com /PBDS 
Circle (250) on Free Info Card 

DV /1 394 Interface option 
Pinnacle RealTime interface option: allows RealTime 

and RealTime NITRO users to move between DV and 
analog file formats; allows video editors to incorporate 
source material from most analog or digital sources and 

to output to most digital analog devices; 650 -526 -1600; 

fax 650 -526 -1601; www.pinnaclesys.com 
Circle (251) on Free Info Card 

MPEG -2 dual encoder 
Lucent Digital Video EVA -200: delivers complete 
video and audio encoding for two programs on one 
compact circuit card; the unit is a two-channel SD 

encoding system using MPEG -2 MP @ML (4:2:0) up to 
480x720x29.97Hz or which can be configured for 
PP @ML (4:2:2); 407 -662 -7254; fax 908 -582 -3662; 
www.lucent.com 

Circle (253) on Free Info Card 

Enhanced video router and Mini 
Master Control 
Artel Video Systems UTAH 1500: HDTV router to be 

used in conjunction with HDTV Mini Master Control, 
providing broadcasters and post -production houses a 

migration path from analog to digital broadcasting; fully 
scalable 32x32 video routing switcher that allows users to 
start with a 4x4 system and add ports as required; with 
Mini Master Control, can be used simultaneously as an 

HDTV house router, as well as for master control for on- 

air broadcast; 508 -303 -8200; fax 508 -303 -8197; 

www.artel.com. 
Circle (255) on Free Info Card 
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DTV study software 
EDX Engineering Inc. TVSR version 4.0: for Windows 
95/98/NT, performs complete DTV coverage and interfer- 
ence studies in compliance with FCC Bulletin OET -69, as 

well as LPTV -DTV, translator -DTV and traditional TV 

spacing and interference contour studies; features 
familiar GUI, multitasking with other Windows applica- 

tions, use of Windows printer drivers, meaningful toolbars 
and clipboard support; 541 -345 -0019; fax 541 -345 -8145; 

www.edx.com. 
Circle (252) on Free Info Card 

Dual -band downconverter 
LNR Communications Model DC4 /11M -D6: C- and Ku- 

band satellite downconverter, in a single -rack unit chassis; 

permits users to select any frequency in either C- or Ku- 

band, frequencies are selectable in 1KHz steps; designed 
for critical monitoring and intercept stations where space 

is needed; the downconverter is an outgrowth of LNR's 

M- series C- or Ku -band converters; 516 -273 -7111; fax 516- 

761 -5454; www.lnr.com. 
Circle (254) on Free Info Card 

Compact disc player for multiple 
uses 
Tascam Professional Division CD-450: designed for 
the recording studios, sound contractors, broadcast 
facility or disc jockey, features auto -cue and auto- 
ready functions, call and end -of -message (EOM) 
functions, fader and event -start capability, incremen- 
tal play, numeric keys for easy programming, and 

connectors needed to interface with other equip- 
ment; 213 -726-0303; fax 213 -727 -7635; 

www.tascam.com. 
Circle (256) on Free Into Card 
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Microwave ENG Reliability that is Second to None. 

Wnen news is breaking you need a 

highly reliable ENG microwave truck 
transmit system to scoop the 

competition. Everyday is a battle to get 

the story and with so much on the line, 

you can't afford to get burned by 

unreliable equipment. That's why so 

many TV broadcasters have come to 
depend on Nucomm. 

Unparalleled Reliability 
In addition to reliability, Nucomm's ENG 

systems are flexible and user friendly 
with unique design features that allow 
for easy frequency channel changing as 

mandated by the FCC. Nucomm offers 

several types of systems to match your 

requirements. They include the TP3 

series of a stand alone transmitter, mast 

mount amplifier and control drawer or 

Nucomm's innovative, cost saving 

MMPT3 series. All systems include 

Nucomm's "Sure Shot" ENG antennas. 

Available in single and dual 

band configurations 
Remote standby operation using video 

presence detector 
RF Output power meter in watts N m 

Microwave Solutions for the Digital Rge'" 

Call Nucomm or your ENG Truck Builder Phone: 908 -852 -3700 Fax: 908 -813 -0399 
and insist on Nucomm ENG Systems. 

Circle (43) on Free Info Card 
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Universal DTV format converter 
Panasonic Broadcast & Digital AJ- UFC1800: converts 
essentially any video format to any other format, making 
it possible to convert TV signals between all video formats 
recognized under the ATSC -DTV standard; can adjust 
picture aspect ratios with pan- and -scan functions; can 

insert or remove 3:2 pull -down film conversion and can be 
programmed to convert other scanning formats; supports 
multiple frame rates, including 60-, 50 -, 30- and 24Hz; 323- 
436 -3500; fax 323- 436 -3660; www.panasonic.com /PBDS 

Circle (257) on Free Info Card 

High- resolution projector for large - 
screen applications 
Digital Projection POWER 7gv: 
large- screen 
presenta- 
tion, 
entertain- 
ment and 
multimedia 
projection 
system engi- 
neered to project a brighter, sharper video and graphics 
in large -venue applications; based on three -chip digital 
light processing (DLP) technology, uses 1024x768 digital 
micro-mirror devices (DMD) and achieves 6500 ANSI 

lumens with optimal color and clarity; 770 -420 -1350; fax 
770 -420 -1360. 

Battery charging system 
Cool -Lux Delta Force: for 
NiCd and NiMH cells; 

includes a computing 
micro controller 
monitoring the bat- 
tery's voltage current and 
other variables; features 
long battery life, auto 
shutoff of charge when detecting a defective cell, 

complete charge; batteries are field -ready 24 hours a day; 

805 -482 -4820; fax 805- 482 -0736; www.cool -lux.com. 
Circle (258) on Free Info Card 

Circle (260) on Free Info Card 

24P mastering studio recorder 
Panasonic D-5 mastering VTR: switchable between 
1080i and 1080p; records and plays at various frame 
rates, including 60i, 50i, 24p and 30p; HD serial input 
at 1.5Gb /s is standard, and an SDTI input is available; 
incorporates metadata recording /playback capability 
and offers optional compressed multichannel audio 
(Dolby -E); offers a 74.25Mhz sampling rate and 10 -bit, 
4:2:2 signal processing; 323 -436 -3500; fax 323 -436 - 
3660; www.panasonic.com /PBDS 

Circle (259) on Free Info Card 
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Broadcast 
Microwave 

1/11WI Services, Inc. 
56.16 Ruffin Road San Diego, CA 92123 -6388 

E -Mail: hms@hms- inc.com Fax (619) 560 -1637 
http: /www.bms -inc.com Phone (619) 560 -8601 

1 -(800) 669 -9667 
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Unsurpassed performance and the latest in 
microwave technology means reliable broadcast 

systems for newsgathering teams around the globe. 
From airborne to remote, we manufacture complete 

ENG system packages. Custom configurations available. 

Circle (44) on Free Info Card 
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Digital audio recording 
system 
Sony Electronics DARS -AME Tape: 
high -quality audio tape for eight- track, 
digital tape recording systems provides 
durability and keeps head wear to a minimum; provides 
good match for DTRS eight -channel equipment like 
>ony's PCM -800 model; available in 60- and 120 -minute 
'ormats; 800 -635 -7669; www.sony.com. 

Circle (269) on Free Info Card 

-ID master control and HD 
production switcher 
Tektronix Grass Valley M -2100 HD 
master control and 110-HD production 
iwitcher: units enable HD digital picture 
quality in a widescreen format and allow a choice of 
HDTV software configuration formats from the same 
unit without requiring modification; switchable 
between 720p and 1080i; both run at either 59.94- or 
'50Hz; 800 -547 -8949; fax 800 -547 -8949; 
nrww.tektronix.com /VN D. 

Circle (270) on Free Info Card 

Storage drives for 
post- production 
Avid iS Plus Series: new line of storage 
devices for the post -production market- 
place; incorporates 10K rpm drive technolo- 
gy; available in 9GB and 18GB capacities that work in 
,:onjunction with Avid MediaDock removable storage 
system; designed for use with Avid's Media Composer 
nonlinear editing system and Digidesign ProTools audio 
editing system; features a 40% increase in data transfer 
rates and overall performance; 978 -640 -6789; fax 978 - 
351 -0418; www.avid.com. 

Circle (271) on Free Info Card 

Management and 
stillstore solution 
Pinnacle Systems Lightning Software 
3.2 and Lightning 500: 3.2 software 
` eatures new transitions including pushes 
yip, down, left or right, plus slides up, down, left or 
eight; options include a titling features that allows 
Lightning family products to integrate with PostDeko 
:haracter generation application, allowing titles to be 
altered or deleted at any time; Lightning 500 is the 
.econd member of the Pinnacle's Lightning family of 
ldvanced image store solutions; 650 -526 -1600; fax 650 - 
1;26 -1601; www.pinnaclesys.com. 

Circle (272) on Free Info Card 
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Switcher 
Interface 
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PROFILE 
Controllers 

GPI to RS422 
Serial 

Converters 

i-- 
Multi - 

Machine 
Control 

Fill + Key 
Clip Control 

RS422 
Switchers Editor 

VTR Slomo Video Clip 
Controllers Controllers Instant Access 

CUSTOMER SERVICE 

Field Proven, Award Winning Control Solutions 

Call Us: Tel: (818) 252 -0198 Fax: (818) 252 -0199 
Visit our web site: http / /dnfindustries.com 

Circle (45) on Free Info Card 
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CC-100 CLOSED 

CAPTIONING DECODER 

bvs CC100 
i 

Approx 3" x 3" x 7/8" 

,5190 - all irf calk. ta e#r.swie yor.vc 
closed captianio, y data a. 4.a/:,a 

Decodes line 21 data and inserts text into 
baseband video 
Small enough to hang behind picture monitor 
30 second installation (video in, video +text out) 
Switchable between language 1 and language 2 

Switchable between captioning and text 
Superb video specifications 
9V power adapter included 

broadcast video systems corp. 
40 West Wilmot St., Richmond Hill, Ontario L4B 1H8 

Ph(905)764 -1584 Fax(905)764 -7438 E -mail: bvs@bvs.on.ca 
Website: www.bvs.on.ca 

Circle (46) on Free Info Card 
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3D video effects system 
Pinnacle Systems AlladinPro: a high -quality single- or 
dual -channel 3D video effects system; complements 
Digital -S, DVCPRO and DV formats; WindowsNT -based 

open system is BroadNeT compliant; studio tools option 
adds a character generator and a paint system; 650 -526- 

1600; fax 650 -526 -1601; www.pinnaclesys.com 
Circle (261) on Free Into Card 

i 

Network capabilities added to 
management system 
Gentner Communications Corporation Version 
1.9 and Network Module: new software for Remote 
Facilities Management (RFM) system used to monitor 
and control mission critical operations; enables users 

to access the GSC3000 RFM system through wide area 

networks and corporate intranets; features include 
increased programmability, prioritization of alarms 
and alarm enhancements; 801 -975 -7200; 801 -977- 

0087; www.gentner.com. 
Circle (263) on Free Into Card 

Nonlinear finishing systems software 
Scitex Digital Video SPORT: software for the Sphere 

family of nonlinear finishing systems; designed for 
broadcasters, the software facilitates recording and 
management of multiple feeds and provides for fast 
creation of news and sports highlight packages; can be 

used with stand -alone or networked Sphere systems; now 
standard on all VideoSphere systems; optional for 
StrataSphere and DigiSphere; 888 -846 -7017; fax 650 -369- 

4777; www.scitex.com 
Circle (262) on Free Into Card 

Operating system for automation 
systems 
Philips QNX OS: a modular, highly scaleable unit built 
around a small pre-emptable kernel; includes real -time 
characteristics such as fast boot -up and low- interrupt 
latencies; device and network drivers can be stopped or 
started anytime; the system will continue to run even if 
there is a problem in one module; supports many net- 
working protocols and provides transparent access to any 
process, device or file on the network; provides extensive 
development, debugging and GUI -building tool sets; 800- 
962 -4287; fax 801- 972 -0837; www.news.philips.com 

Circle (264) on Free Info Card 

Lightning Fast Information 
For you, the Internet is a tool, not a toy. You don't 
have time to fill out cards, send it out via snail 
mail and then wait and wait and wait. But what 
else can you do? 

Now get your inquiries answered faster with 
Broadcast Engineering's NEW online reader 
service "cards." Your request is automatically 
e- mailed to the companies who have the product, 
or you can link directly to Web sites for the 
service information you need. 

Quick, easy and lightning fast. Check it out on: 

.broadcastengineering.com 
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Single- format routers 
fietwork ProXL 32x32: 19 -inch, 3RU routers with a 4- 
ich depth; the digital video, VD3232, comes with 

`..40Mb /s; the analog video, V3232, with 125MHz band- 
width and the stereo balanced audio router, A3232, has a 

100kHz bandwidth; all feature new, easy- to-operate 32- 
::rossSoft PC software; +47 33 48 99 99; fax +47 33 48 99 
98; www.network -electronics.no 

Circle (265) on Free Into Card 

Digital audio cable 
Gepco International Inc. 552608GFC: thin -profile, 
eight -pair digital audio AES /EBU snake cable; intended for 
:able assemblies with multi -pin connectors, studio and 
ack interconnect, or medium -length permanent installa- 
on runs; well suited for terminating to the high -density 

I iulti -pin connectors that are found on many of the new 
igital audio consoles, multitrack recorders and routers; 
12- 733 -9555; fax 800 -966-0069; www.gepco.com. 

Circle (267) on Free Into Card 

Advanced digital tape 
Sony SXA and DVCAM master tapes: the SXA is 

designed to optimize the performance of Betacam SX 

VTRs and camcorders for broadcast users, and has a 

strengthened metal binder system; the DVCAM Master 
features a diamond -like coating (DLC) layer on the tape 
surface ensuring high durability; incorporates a 16kb IC 

chip for holding index addresses and other shooting data; 
800 -635 -SONY; fax 201 -358 -4058; www.sony.com 

Circle (266) on Free Into Card 

Pan -and -tilt system 
Panasonic AW- PH300: features a "soft- landing" 
mechanism that ensures smooth starts and stops with 
accurate positioning; the mechanism has a noise level 
of less than NC30 and gives a pan range of 300° at 
maximum speed of 25 °/s and a tilt range of 190° at 
20 ° /s; can be ceiling mounted or inverted for table or 
tripod support; takes a maximum camera and lens 
weight of 4kg, which is matched to Panasonic's AW- 
E560 digital camera; the AW -RP301 controls one AW- 
PH300 head; the AW -RP501 hybrid control panel adds 
camera control functions for an integrated system 
when used in conjunction with the AW -E560 camera; 
800 -528 -8601; fax 323 -436 -3660; 
www.panasonic.com /PBDS 

Circle (268) on Free Into Card 

Test and Measurement 

TRANS 

Monilori 
caplure 
Iranspl 

F112 290 

ull PSI 

deseiipl 

s- 
RI STREAM A ALYZER 

Ig, analysis a 

l' MPEG -2 A 
streams 

compliant coo 

1 /PSIP table a 

analysis in 

Boring 

d 

I-time 

TRANSPORT STREAM MULTIPLEXER 

Real -time MPEG -2 ATSC/DVB 
transport stream creation 

Live additions /deletions of 
programs and other transport 
stream changes 

Insertion of errors into 
transport stream 

TRANSPORT STREAM GENERATOR 

Record and play MPEG -2 
ATSC /DVB transport streams 

Data output from I kb /s 
to 176 Mb /s 

Built -in DVB compliant ASI 

and SPI (LVDS) interfaces 

Circle (47) on Free Into Card 

Whatever your requirements for real time MPEG -2 ATSC/ 
DVB test and measurement, we have the system solution. 

For powerful and affordable solutions worldwide, 
the Digital Transport Systems/Wandel & Goltermann 
team is your single source. Contact us today. 

® Digital Transport. Syw[wro 

Modal aY Golenmrn 
Communications Test Solutions 

Digital Transport Systems: 
www.dtsys.com 

Wandel & Goltermann: 
www.wg.com 
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PHOTO - VIDEO PRO AUDIO 

THE PROFESSIONAL'S SOURCE FOR PHOTO, 
FOR ORDERS CALL: oF FAX i = -+ Hc : 

800 -947 -9928 800 -947 -9003 
212 -444 -5028 212- 444 -5001 

Store & Mail Order Hours: 
Sunday 10 -5 

Monday thru Thursday 9 -7 
Friday 9 -1 Saturday Closed 

On the Web: http://www.bhphotovideo.com 

DROFESSIONAL ' For All Your Photo, Video, 

(S O U R C E) 
Electronic Photography 

and Pro-Audio Needs 

IL AL 947 -6933 212 OR WRITE 

www.americanradiohistory.com
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VIDEO and PRO AUDIO 
TO INQU 

800 221 - 

947- r 

E ABOUT YOUR ORDER: 

743 212 239 -7765 
FAX 24 HOURS 

215. 212 239 -7549 

ard 

New Address: 
420 Ninth Ave. (Bet. 33rd & 34th St.) 

New York, N.Y. 10001 

I! SONY 
DSR -200A 

3 -C CD Digital (DVCAM) Camcorder 
Combining .i -GAO and lightweight body with (lie superior picture qua!, - ty of DSP (DigneI Signal Processing) and the DVCAM format. the Osa- 

? 200A is the ideal acquisition tool for video journalists, event and wedding 
videographers. stringers and production houses 500 lines of nonmetal 
resolution. 48kHz or 32kHz digital audio. three hour record lime and mini- 
mum illumination of 3 lux is only the beginning Other features include 
16:9/4.3 capability. Steady Shot. high resolution 1-inch viewfinder. lime 
code operation, time/date superimposition and an IEEE -1394 interlace for 
direct digital output. Offers lull automatic as well as manual control of 
taus. iris, gain. white balance and shutter speed 

Variabli .ervo 10X optical power zoom lens goes from 5.9 Records Drop /Non -Drop Frame time code. Time code can 
to 59m i in 1 7 to 24 seconds. The manual zoom rocker is be read either as RC lime code or as SMPTE time code 
contino ,sly variable right up to where the digital 20X Has a large 1 -inch 68W viewfinder with 550 lines of resolu- 

tion for easy focusing even in low contrast lighting situa- 
tions. Separate information sub panel displays time code. 
battery time. lape remaining and other camcorder Junctions 
without cluttering up the viewfinder 
Records 16-ba/48kHz audio on one stereo track or 
12-bit/32kHz with two pairs of stereo tracks (Ll /R I. 
L2 /R2). so you can add stereo music or narration. 
One -point stereo electret condenser mic for clear stereo 
separation. Drrectiwty can be selected from 0° 90° 8 120° 
Automatic 8 manual (20-step) audio level record controls. 
Monitor audio with headphones or from the LCD panel 
which has an active VU meter 
XLR input connectors for mics and audio equipment. 

zoom I i c on 

Sony's' fpm Steady Shot reduces high frequency camera 
shake w haul compromising image quality. SteadyShot 
uses h t zonal and vertical motion sensors that allow it to 
work a. nately while zooming moving (even shooting 
from a r;, and shooting in law light conditions 
Has dig d effects including audio and video lade. overlap 
and SIn . Shutter. 
Automa and manual focus, iris. shutter, gain and while 
balance ris is adjustable in 12 levels from F1.610 Fl 1 

shutter nom 1/4 to 1/10.000 at a second in 12 steps. Gain 
from 3' 3 to .1805 on 8 steps. 
Zebra P tern indicator. bull -in ND filter 
Custom reset function lets you preset store and recall 
custom .ahings for color intensity white balance (bluish or 
reddest snarpness and brightness. 
Stores F oto. Date/Time. Shutter Speed. Iris. Gain and F- 

stop for , asy recall So it you have to re -shoot you know 
your of nap settings Inn every scene and Marne 

DSR -200A Field Package: 
DSR -2000 Camcorder ',IPA-1000/El Battery Case Adapter 
3 NP- F930/13 7.2v 4000 mAH Batteries 
AC- V900/B AC Adapter. Triple Battery Charger 
VCT -U14 Tripod Adapter LC-2000CP System Case 

DSR-30 DVCAM Digital VCR 
The DSR I3 rs an industrial grade DVCAM VCR mat can be used lot record 
mg. plays I:If and editing. DV standard 4.1 1 sampling digital component 
recording zim a 5 1 compression ratio provides spectacular picture quality 
and mule -. eneration performance. II has a Control L interlace for editing 
with tithe ]nnlrol L based recorders such as the DSR -200A DVCAM 
Camcoro cr another DSR -30 It also has a continuous auto repeat play- 

a back fun, all making II ideal for kiosks and other point 01 information displays Other lealures include high quality digital 
audio. IEI' -1394 Digital interface and external timer recording. The DSR -30 can accept both Mini and Standard DVCAM cas- 
settes lo' p to 184 minutes of recording time. and can playback consumer DV tapes as well. 

Recorde. 'CM digital audio at either 48kHz 116 -bit 2 chan- Built-in control may has a jog /shuffle dial. VCR and edit 
nei( or a 32kHz (12 -bit 4 channel function buttons. The jog/shuttle dial allows picture search 
Equippe' with Control L. the DSR -30 is capable of SMPTE at :1/5 to 15% normal speed and controls not only the 
Time C i le based accurate editing even without an edit con- DSR -30 but also a player hooked up through its LANG inter- 
troller 3. it in editing lunchons include assemble and sepa- 
rate ridh and audio insert DV In /Out (IEEE 1394( far digital dubbing of video. audio 
By sean mg for either an Inder pomi or Photo Data record- and data ID with no loss in quality 

by th OSR -200A camcorder. the DSR -30 drastically culs Analog audio and video Inpul/outpuls make it fully compati- 
the tima wally required for ed bog The DSR -30 can ble with non-digital equipment. Playback compatibility with 
record U 135 Index points on the Cassette Memory consumer DV lapes allows you to work with 'rootage record - 

thanks t its 16K bits capability ed on consumer -grade equipment Tapes recorded in the 
Audio to < ensures audio is fully synchronized with the DSR 30 are also compatible with San /s high -eon DVCAM 
video In absolute precision when doing an insert edit VCR 

PVM- 14N1U/14N2U & 20N1U/20N2U 
13 -Inch and 19 -inch Presentation Monitors 

With hog' Raliry performance and flexibility. Sony s 
presentai n monitors are ideal for any envi- 
ronment hey use Sony's legendary 
Daimon 3- and Beam Current Feedback 
Cticurt It- nigh resolution of 500 lines as 
well as s: ile color reproduction They also 
accept w 'Idwide video signals. have a built- 
In speak.- and are rack mountable The 
PVM -141. LP20N lU are designed for simple 
picture vi mtg. the PVM-14N2U and 20N2Ú 
add RGB put and switchable aspect rahp. 
They Form: 

500Ine of horizontal resolution 
They ha Ile NTSC. NTSC 4.43. PAL. and 
SI CAN 

I'u lure (chrome. phase. contrast. beight- 
eu) and setup adjustments (volume. 

aspect ratio) are displayed as easy -to- 
read on screen menus. 
Closed captioning is available with the 
optional BKM-104 Caption Vsion Board. 

PVM- 14N2U/20N2U Only: 
(Last Input Switch) - Contact closure 
remote control allows you to wire a 

remote to an existing system so that the 
monitors input can be remotely con- 
trolled to switch between the last previ- 
ously selected input and the current 
input. 

4 3, 16 9 swdchable aspect ratio 

PW M- 14M2U/14M4U & 20M2U/20M4U 
13 -inch and 19 -inch Production Monitors 

Sony's be graduation monitors ever, the PVM -M Series provide stunning picture quality. ease of use and a range of optional 
function hey are identical except that me "M4" models incorporate Sony's stale- of- Ihe-art HR TrInitron CRT display technol- 
ogy and t 'e SMPTE C phosphours instead of P22. 

HR Tor. ion CRT enables the P /M't4M4U and 20M4U to 
display i incredible 800 lines of horizontal resolution The 
PVM -14 . 2U and 20M2U oiler 600 lines of resolution. M4 
models so use SMPTE C Ohm phours tor the most critical 
evaluar'. of any color subject. 
Dark Mr or a higher contrast ratio (black to while) and 
crisper, carper looking edges 
Each ha' two composite, S -Video and component Input ( 

R -Y/13-. malog RGB( For more accurate color reproduc- 
tion. th. impatient level can be adjusted according to the 
input sy 'em Optional BKM401C (video) and BKM -102 
(audio) ' r SMPTE 259M serial digital input 

Beam Current Feadback Circuit 
4.3/16'.9 swdchable aspect ratio 

True multi -system monitors they handle four color system 
signals. NTSC. NTSC 4.43. PAL. and SECAM 

External sync input and outpulcan be set so that II will 
automatically switch according to the Input selected. 

Swrlchable color temp; 6500K (broadcast). 9300K (pleasing 
picture). User preset (3200K to 10000K). 
Blue gun, underscan and HN delay capability 
On- screen menus for monitor adlustmenuoperation. 
Parallel remote control and Tally via 20 -pin connector 

SONY uvw -IooB 
More affordable than ever, the UVW-100B offers 700 lines of horizontal resolution 60dB S/N ratio. 26 -pin VTR interlace. cum 
pact design and ease of operation- making It ideal for field shooting applications 

Three 1,2-inch IT Power HAD CCD5 with Genlock input and built -in color bar generator. 
380.000 pixels attain sensi- 26 -pin VTR Interface for feeding component. composite 

tiviry and S-Video signals to another VTR for simultaneous 
of Ft t al 2000 lux recording SaNstop are controlled and external VTR status 
pow light is 4 lux). such as Rec and Tally are shown in the viewfinder 
S/N ratio of 60dB and Diecast aluminum. 15-inch DXF -6)1 viewfinder is rugged 

700 lines of resolution yet comfortable while providing 6C0 lines of resolution. 
Gain-up can be preset in 1dB Large diameter eye cup reduces ere strain and stmpbfies 

slips Irom 10B to focusing. Diopler adjustments (-3 to 0) compensates for 
18dß. differences on eye sight. 

Auto Ins detects the Zebra level indicators. safety zone and center marker gene, 
lighting conditions ator. Shows lape remaining and audio levels 

and mitosis for the 8-digit LCD display indicates time fata, warning Indications 
proper exposure. and video 5tatus. Battery status audio level are also shown 

Clear Scan records computer monitors without horizontal in a bar graph meter 
bands across the screen. Shutter speed can be sel from With Anton/Bauer Digital Badenes remaining battery power 
60.4 to 200.3 Hz in 183 steps. Also has a variable high is displayed on the LCD panel and through the viewfinder 
speed shutter from 1 /101 lo 1/2000 of a second. Weighs 151b with viewfinder. battery. tape and lens. 
SMPTE LTC tome code and UB generator /reader Rec Run/ Shoulder pad is adjustable. so you maintain optimum bal. 
Free Run. PreseVRegen are easily sel. For multi-camera once when using different lenses and batteries 
operation, genleck to an external time code is provided. 

UVW- 1200 /UVW -1400A 
Betacam SP Player Player /Recorder 

The UVW-t200 and UVW -1400A are non -editing VCRs wlucr 
deliver Betacam SP quality and offer features for a wide range II 

playback and recording applications RGB and RS-232 interlace 
make them especially ideal for large screen, high quality video 
presentalron, scientibc research and drgdal video environments. 

Ideally suited for work in computer environments. because 
RGB signals can be converted melo component signals and 
vice versa with minimum picture degradation 
25-pin serial interlace allows external computer control of 
all VCR functions based on time code mtormatron Baud 
rate can be selected Irom between 1200 to 38.400 bps 
Budt-m Time Base Stabilizer ITBSI locks sync and subcarn- 
er lo an external reference signal as well as providing sta- 
ble pictures High quality digital dropout compensator tur- 
ther ensures consistent picture performance. 
Equipped with two Ionglludmal audio channels 
Both read LTC Time Code) and UB (User Bits). The UVW- 
1400A also generates LTC and UB ( Free-Run/Rec-Run) 
BuIlt -in character generator can display VTR status. time 
code, sell-diagnostic messages. set-up menu. etc. 

- - -. le 
A . -al of entire or a specific pornon of the lape 
C,I, r I lug shuttle. playback. record. pause. FF and REW 
With R.c optional SVRM -100A Remote Control Unit 
Composite and S-Video as well as component via BNCs 
which are swdchable to RGB outpal The UVW -1400A has 
two swdchable sync connectors and a Sync on Green 
Built -in diagnostic function and htur meter. 
Initial set -up menu for presetting operational parameters 
Settings are retained even after power n turned off. 

UVW-1600/UVW-1800 
Betacam SP Editing Player Betacam SP Editing Recorder 

The UVW-1600 and UVW-1800 are the other hall of the UVW series They offer the superiority of Betacam SP with sophistical. 
ed editing features They feature an RS-422 9-pin interlace. built -In TBCs and Time Code operation Inputs/outputs include 
component composite and S- Video. All the lectures of the UVW-1200/1400A PLUS- 

Optional BVR -50 allows remote TBC adlustmenl. Frame accurate editing is assured, thanks to sophisticated 
RS-422 interlace for editing system expansion servo control and built-in time code operation. In Irte losen 
Two types of component output via three BNC connectors mode of the UVW-t800. video. audio Ch-1/2 and lime rail.. 
or a Betacam 12 -pIn dub connector can be Inserted Independently or le any combination 

PVW- 2600 /PVW- 2650 /PVW -2800 
BETACAM SP 2000 PRO SERIES 

Whenever veaallluy end nu compromise penormance 
needed. there is only one choice. Legendary reliability and 
comprehensive support for Its many users has established the 
PVW series as the standard in broadcast and post production 
The PVW Series includes the PVW -2600 Player. PVW-2650 
Player with Dynamic Tracking and the PVW -2800 Editing 
Recorder They feature built -In TBC5, LTCNITC time code 
operation and RS -422 serial interface. They also offer com- 
posite. S -Video and component video inputs and outputs. 
Most Important they are bunt for heavy. every day duty . 

Built -in TBC's and digital dropout compensation assure con- 
sistent picture performance Remote TBC adjustment can 
be done using the optional BVR -50 TBC Remote Control. 
The PVW -2600, PVW -2650 and PVW -2800 (generates as 
well) read VITC/ LTC tome code as well as User 8,15. ExVInt 
time code. Regen/Preset. or Rec-Run/ Free -Run selections 
Built-in character generator displays time code or CTL data. 
Set -up menu for presetting many functional parameters. 

PVW -2650 Only 
Dynamic Tracking (DTI playback from -1 to .3 times normal 
speed 

Two longitudinal audio channels wish Dolby C- type NH 

Recognizable monochrome pictures at up to 24% normal 
speed in forward and reverse. Colo- at speeds up to 10X 

Two types of component connection. three BNC connectors 
or a Betacam 12-pin dub connector They have composite 
and S-Video signals as well. 

PVW2000 Only 
Built-in comprehensive editing tacit ties. 
Dynamic Motion Control with mem try provides slow 
motion editing capability 

WIRELESS MICROPHONE SYSTEMS 
Consisting of 5 handheld and bodypack transmitters and 6 different 
receivers, Sony's UHF is recognized as the outstanding wireless mic 
system for professional applications. Operating in the 800 MHz band 
range, they are barely affected by external noisa and interference. 
They incorporate a PLL (Phase Locked Loop) Synthesized control sys' 
tern that makes it easy to choose from up to 282 operating frequen- 
cies. and with the use al Sony's pre -programmed channel plan. it is 
simple to choose the correct operating Irequenaes for simultaneous 
multi-channel operation. Additional features. like space diversity 
reception. LCD indicators, reliable and sophisticated circuit technology 
ensure low noise. wide dynamic range, and ed-emely stable signal 
transmssion and reception. Ideal for broadcashng stations, film pro- 
ductionfacitdres,and ENG work. 

S TI R TION GUARANTEE 

Circle (53) on Free Info Card 
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PHOTO - VIDEO PRO AUDIO 

THE PROFESSIONAL'S SOURCE FOR PHOTO, 
FOR ORDERS CALL: 7P FAX (24 H / Dugs }: 

800 -947 -9928 800 -947 -9003 
212 -444 -5028 212 -444 -5001 

MOST ORDERS SHIPPED 
WITHIN 24 HOURS 

OVERNIGHT SERVICE AVAILABLE 

On the Web: http: //www.bhphotovideo.com 

Panasonic 
L- WJ -MX50 

Digital AN Mixer 
S' ca 

r, Ta 's , 
- 

Four input switcher and any two sources can be routed to 
the program busses Two-channel digital frame synchro- 
nization permits special effects in each A/B bus 
Combination of 7 basic patterns and other effects creates 
287 wipe patterns External edit control input for RS -232 
or RS -422 serial controls. Also has GPI input 
Wipe boundary effects'. soft/border (bold eight background 
colors available). Digital effects strobe. still. mosaic. nega- 
tive/ positive. paint. BBW. strobe, trail, and AV synchro 
Real -Time compression entire source image is com- 
pressed inside a wipe pattern 
Fade -in and fade-out video, audio. titles individually or syn- 
chronously faded Down stream keyer with selectable 
sources from character generator or external camera. 
Scene Grabber" moves a pattern while upholding the ini- 

tially trimmed-in picture Integrity. 

4 Eight separate memories enable instant recall of frequently 
used effects 8 preset effects including. Mosaic Mix. 
Position Stream, Corkscrew. Bounce, Flip. Shutter, Vibrate. 
and Satellite Audio miang capability of 5 sources with 5 

audio level 

Canon 
IF+ Series Zoom Lenses 

Canon's IF family of lenses are engi- 
neered to meet the needs of the next 
generation of broadcasting 
while meeting the standards 
of today Besides having the 
widest wide angle lens avail- 
able, the IF lens series have 
wider angles at shorter 
M.O.D. (Minimum Oblect 
Distance). provide higher MTF performance and incorporate 
H,-UD glass for reduced chromatic aberration. In addition to 
superb optics they're all designed with Canon's 
Grip- for fatigue-free shooting over an extended time. IF. 
lenses are your assurance of unsurpassed quality and perfor- 
mance for today and tomorrow 

J 15ax8B 
A next generation internal focusing lens with the shortest MOO 
and widest angle of any standard lens. the J15aX8B IRS /IAS is 

a standard ENG lens that lets you shoot in light or restricted 
areas at the closest mimrmum object distance ever possible 
and capture more of the subject. It incorporates all the great 
features of IFlenses including a built -in 2% extender, high MTF 

performance, Hi -UD glass. square lens hood and Canon's 
"Ergonomic Grip 

J20ax8B IRS /IAS 
Excellent for ENG. sports and production, the J20aX8B 
IRS/IAS lets you squeeze in shots from 8mm and still take 
you all the way out to 320mm with its built -in extender. 
Incorporates all IF. features, plus is the only lens (besides 
the 49a%5.28 IRS/14S) with aVamPolar lens hood, enabling 
rotation of attached filters. 

(g4iDEÇAM) 

V -16 AND V -20 
Camera Stabilization Systems 

The V-16 and V -20 allow 
you to walk, run, go up 
and down stairs. shoot 
from moving vehicles and 
travel over uneven terrain 
without any camera insta- 
bility or shake. The V -16 
stabilizes cameras weigh- 
ing tram 10 to 20 pounds 
and the V -20 from 15 to 
26 pounds They are both 
perfect tor shooting the 
type of ultra -smooth 
tracking shots that take 
your audience's and 
clients breath away - 
instantly adding high pro- 
duction value to every scene Whether you are shooting 
commercials. Industrials, documentaries. music videos. 
news, or lull length motion pictures. the Glidecam "V" series 
will take cm where lew others have traveled. 

niAL u sachtler 
s available te low budget users The price of a 

..ADDS syst/r. . includes the 7-step dampened CADDY fluid head. 

ulira-light but rugged carbon liber tripod, lightweight spreader 
and either a soft bag or cover The CADDY fluid head features an 

adjustable pan arm, 7-step adlustment for quick counter balance 
and the sell -locking Sachler Touch and Go System 

r CADDY systems 
CAD 01 Single-Stage ENG Carbon Fiber System. 

CADDY Fluid Head ENG Simile Slave Carbon Fiber lupuz 
SP 100 Lightweight Spreader Transpon Cover 100 

CAD 2A 2 -Stage ENG Carbon Fiber System: 
CADDY Fluid Head ENG 2 -Stage Carbon Fiber Tripod 

SP 100 Lightweight Spreader Son padded ENG Bag 

MILLER 
Miller 20 -Series Il 

Fluid Head 
Dynamic fluid wag Conlin 
Sliding/quick release camera plallorm 
Weighs 4 lbs - handles up to 22 lbs 

Counterbalance system compensates 
for nose heavy or tail heavy camera 
configurations and permits fingertip 
control of the camera throughout the 
lin range 
Includes independent pan and tilt 
locks, bubble level, dual pan handle 

carriers and integrated 75mm ball 
levelling 

Fluid Heads and Tripods 

Miller 25- Series Il Fluid Head 
100mm ball evel Huid bead Robust lightweight low pr.' Jri 

Ouick reease camera plallorm Weighs 7lbs -handles up to On los 

Multi-step fluid drag system and integrated counterbalance sys- 
tem provide ultra -smooth repeatable pan-and-till luid control 
and fingertip camer balance for ENG camcorders. industrial CCD 
cameras or small studio cameras 

#601- Lightwelghl Tripod 
Weighs 4 5 lbs mppons up to 30 lbs 
Minimum height down to 24' maximum height to 57' 
Folds down to 33' Engineered Iron thermoplastic moldings. 
dxrasl alloy and hard anodized tubular alloy 
Fast, one turn captive leg locks 
Includes 75mm 131 ball levelling bowl 

1649.2 -Stage Tripod 
Two extension sections on each leg Operates at low levels as well 
as normal heights without the use 01 mini legs 
High torsional rigidity, no pan backlash 

Weighs 6 albs . supports 50 lbs Very portable folds to 27' 
Includes 75mm 13'1 hall levelling bowl 

System 201338- -Miler 20 Head. 601 Lghtwepht Tripod. 
On Ground Spreader 

System 20 ENG P333- Miller 20 Head, 649 2 -Stage Aluminum, 
on Ground Spreader 

Spam 25 1500-Miller 25 Head, 611 Lightweight Tripod, 

On Ground Spreader 
System 25 ENG 1502. -Miller 25 Head 64t 2-Stage Aluminum, 

On Ground spreader 

Vinten 
PRO -130 SYSTEMS 

The Pro -130 tripod systems are perfect for today's on the move ENG cameramen Lightweight. these systems have been 
specifically designed to provide a wider balance range to suit the latest DV. DVCPRO. DVCAM camcorder and 
camera/recorder combinations All systems come complete with the PH -130 fluid pan 6 tilt head. choice of single or 2- 
stage ENG tripod. floor spreader and son carrying case for easy transportation. 
The PH -130 pan 8 tilt head incorporates VInlenS continuously variable LF drag system to provide smooth movement and 
easy transition into whip pan, together with a factory set balancing mechanism. Both the single -stage and two -stage 
legs are toggle clamp tripods are made from strong. durable aluminum with excellent height range capabilities. 

VISION 8 AND 11 Lightweight Heads For the Future 
Superbly engineered and designed for use in professional broadcast, educational and corporate productions, the Vision 8 
and Vision 11 simultaneously provide the ultimate in lightweight support with exceptional robustness- even in the 
toughest shooting conditions 

Vision 8 Pan & Tllt Head 
The incredibly lightweight Vision 8 provides smooth shots, 
whip pan action and quick set -up while supporting up to 
23 lbs. Add the single -stage carbon fiber tripod and you 
have the lightest combination possible for that all impor- 
tant event- without sacrificing the reliability and robust- 
ness that you require. 

Simple external adlustment for perfect balance over the 
full 180° of tilt 
Infinitely variable drag with proven LF technology 
Calibrated drag knobs 
Flick on/lbck off Pan and Tilt brakes 
Single rotation counterbalance 
Leveling bubble standard 
Standard 100mm leveling ball L /htw,unr o p 5 9 ms 

Vision 11 Pan & Tilt Head 
Slightly heavier the Vision I1 otters additional capacity (up 
to 29 lbs. ) plus it has illuminated controls to allow fast cam- 
era balancing and leveling even in poor lighting. Combine 
with a two-stage carbon fiber or aluminum tripod and you 
have a package with the biggest height adjustment yet the 
smallest to carry. Ideal for all ENG assignments 

Simple external adjustment for perfect balance over the full 
180° of tilt 
Infinitely variable drag with proven LF technology 
Back -lit and calibrated drag knobs 
Flick on/flick off Pan and Till brakes 
Digital counterbalance readout 
Illuminated leveling bubble Standard 100mm leveling ball 
High load to weight ratio Lightweight - only 6.2 lbs. 

antotiauer 
DIGITAL PRO PACS 

The ultimate professional video battery and recommended for 
all applications The premium heavy duty Digital Pro Pac cell 
is designed to deliver long life and high performance even 
under high current loads and adverse conditions. Ifs size and 
weight creates perfect shoulder balance with all camcorders 

BMrta PRO PAC 14 LOW SEINES NICAD BATTERY 
14 40 60 Watt Hours. 5 1/8 lbs Run time 2 hours CP 27 
watts, 3 hrs. 4 18 warts 
OIOITAI PRO PAC 13 LOGIC SEMIS NIC/w BATTERY 
13 2v 55 Watt Hours. 4 3/4 lbs Run time. 2 hours M 25 
watts. 3 hours 4 17 watts 

DIGITAL TRIMPAC 
Extremely small and light weight. the Digital Trimpac still has 
more effective energy than two NP style slide -in batteries. 
High voltage design and Logic Series technology eliminate 
the problems that cripple conventional 12 voll slide -in type 
batteries The professional choice for applications drawing 
less than 24 mans. 

GIOaa name 14 LOOK SINES 1CA1 BATTERY 

14 4 v 43 Watt Hours. 2 3/4 lbs. 
Run time. 2 hours 4 20 watts. 3 hours 4 13 watts 

QUAD 2702/2401 
Four -Position Power/Chargers 

The lightest and slimmest full featured four posi- 
tion chargers ever, they can last charge four 
Gold Mount batteries and can be expanded to 
charge up to eight They also offer power 
from any AC main in a package the size of a 

notebook computer and weighing a mere four 
lbsi The 40 watt 2401 can charge ProPacs in 

two hours and TrimPacs in one Add the 
Diagnostic/ Discharge module and the QUAD 
240t becomes an all purpose power and test sys- 
tem The 70 wan QUAD 2702 has the module and is 

the uOrmate professional power System 

HyTRON 50 Battery 
Weighing a mere 31oz (880 grams) and packing 50 Watt- 
hours of energy - enough to operate a typical ENG camcorder 
for two hours, the HyTRON 50 is the most advanced light- 
weight battery in the industry 

Made possible by recent advancements in a cell technology 
originally designed for the mobile computing industry. It 

incorporates nickel metal hydride cells that provide the 
highest energy density of any rechargeable cylindrical cell 
available. High performance is further assured through the 
integration of Anton/Bauer InterActive digital technology. 
Equipped with an on- board'Kiel computer which monitors 
energy input and output as well as critical operating charac- 
teristics and conditions this data is communicated to the 
InterActive charger to ensure safety and optimize reliability. 
In addition, remaining battery capacity information is available 
by means of an EGO display on each battery and in the view- 
finder of the most popular broadcast 6 professional camcorders. 
Special low voltage limiter prevents potentially damaging 
everdrscharge 

SpecNlcatlons: 14.4 V. 50 WH (Wan Hours) 
5 -3/4' x 3 -12' x 2.1/4', 1 9 lbs (88kg) 
Typical runtime. 2 hours 4 25 Watts 3 hours W 17 Watts 

Dual 2702/2401 
1 voPosition Power/Chargers 

The DUAL 2701 (70 watt) and 2401 (40 wan) are sleek. 
rugged. economical two position Power /Chargers that 

have all the features of InterActive 2000 technology 
including DC camera output and LCD display. 
The DUAL 2701 will charge any Gold Mount 
battery in one hour. the DUAL 2401 charges 

ProPac batteries in Iwo hours and Tnmpacs in 

one Compact, lightweight design makes them 
the ideal for travel They can also be upgraded 

with the Diagnostic/Discharge Module and /or with 
Expansion Modules to charge up to 6 batteries of any type 

PROFESSIONAL VIDEO TAPES 

BGB -30 

Professional Grade VHS 

259 
Broadcast Grade VHS Bor 

H471S s -VHS Double coated 
ST -30 6.79 749 7.69 

M221 Hi B Double Coated 
Metal Particles Metal Evaporated 

P630HMP 4.99 r,.- oME 7.69 

P660HMP 6.39 i 660HME 10.29 
P6120HMP 8.29 f 6120HME 13.59 

M321SP Metal lemma Ma/ 
055 17.95 i 10.15 205 1915 
305 22.95 r..., 31.15 901. 49.95 

0P121 SVC PNe 
12M IMed 1 7.99 23M 5.45 33M 11.99 

63M 21.91 641- 119 i 22.99 
941 32.99 123L 42.99 

2.79 

4.49 

maxell 
oil Metal Panicle IORM) 

P6.120 %RM 6.99 

Broadcast Quality Hit meat Panicle 
P630 HM BO 5.39 I'6ó0 HM BO 6.09 

P6-120 HM BO 7.99 

P.1 PLUS 111111 

T -30 Plus. 1.59 1.11 T90 F' 2.09 
1 -120 Plus 2.19 L 160 Plus 2.69 

HIG%-PLI78 VIa Mal 
HGXT -60 Plus 2.69 HG51' 120 Plus 2.99 
HGXT -160 Plu'. 3.99 

BO Broadcast Quality VMS Mad 
T-30 BO 3.89 P . 3.99 1-120 BO 5.99 

BO Professional S -VHS Ila Mel 
ST -31 BO 6.79 ST-62 BO 6.89 
ST -126 BO 7.49 ST -102 BO 13.99 

Batumi SP 

B5MSP 15.75 t :.l 17.75 B20MSP 19.75 
B30MSP 16.99 j, i 27.99 890ML SP 39.99 

Panasonic 

AY DVM-30 

Mini DV Tape 
7.99 AY DVM-60 8.49 

AYOVM-60(101ar each 7.99 

OvCPRo 

AI-P12M IMediuml 8.49 AJ-1,23M 9.59 

AI-P33M 13.49 AJ-P63M 22.99 

AI-P64L ¡Largo 24.99 AJP9u 34.99 
AI-P1231 44.99 SONY 

Hi -8 Professional Metal Video Cassettes 
P630 HMPX 4.59 P6 -30 HMEO. 719 
P6 -60 HMP% 649 P6-60 MME%. loll 
P6420MMPX 8.89 P6.120HMEX 14.15 

PR Series Professional Grade V15 

T -30PR 2.39 - . 2.59 T. 120PR 2.75 

PM Series Premier Grade ProlessisM Ila 
T0PM 3.49 ' 3.99 T'120PM 4.75 

BA Series Premier Hi-Grade Broadcast VW Mi Bed I. 
T -3004 3.49 ' 3.99 T.12004 .4.71 

MO Master Guards S -1145 De Mai 
MOST-30 7.49 r.r. . -, 7.79 MOST'120 7.15 

8153/4° u -raatic Broadcast StamMed De Ma) 
KCS-10 BRS Imini) 819 KCS -20 BRS (mini) 1.15 
KCA -10 BRS 8.19 KCA-20 BRS 5.15 
KCA -30 BRS 9.69 KCA.60 BRS.. 1139 

SMI 374 (Weans Broadcast Master Be Beo 
KCS -10 %BR (mum 8.79 KCS-20 %BR Immn 10.19 
KCA40 %BR. 9.29 KCA20 %BR 10.69 

KCA -30 %BR 11.99 KCA -60 %BR 15.69 

IMP 3/4. U -matic SP BrWeat 11H Boe) 

KSP-SfO (mini) 9.59 KSP -S20 11.09 
KSP40... 10. D9 KSP-2'L 11.59 

KSP-30.. 12.99 KSP -60 16.99 

SCT Mea) Betacam SP Brea/tad Master (Bar) 
BCT -5M (small) 12.29 BCT -10M Ismael 13.29 

BCT20M Ismu, 13.99 BCT -30M ivrna 14.99 

BCT30ML 21.49 BC1.60f.1 23.49 

BCT -90ML 34.99 
Mini DI Tape 

DVM -30EXM w,Chip 15.99 DVM -60EXM w /Chip.. 17.99 

DVM -30EX "No Chip 12.99 OVM- 60E% 'No Chip' 14.99 
DVM0PR 'No Chip 9.99 9VM -60PR No Co i 11.49 

Fell fin Dv tape with Mammy Chip 
DV- 120MEM 25.89 . ' 93MEM 29.99 

POI Smise Professional DVCAM Tape 

PDVM -12ME (Minn 18.99 PDVM22ME IM,,, 20.99 

PDVM-32ME Mini, 23.99 PDVM -40ME IMQ i.. 25.99 
PDV94ME (Standard, 34.99 PEW-124ME ISland.rd 38.99 
PDV-184ME (Standard 49.95 PDVN-64N _.. 27.50 
PDVN'124N 34.95 PDVN -184N. 43.95 

Mien tajeYB GSA (Except AK NI) 56.95, up to 1 Ib. Add 75c for each additional Ib. For ins. add 50c per 5100. O 1995 5611 Photo Video. Prices are valid subject to supplier prices. Not responsible ter typographical errors. ` 
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TO INQ 

and PRO AUDIO 
E ABOUT YOUR ORDER: 

743 212 239 -7765 
FAX 24 HOURS: 

215.212 239 -7549 

Cards 

New Address: 
420 Ninth Ave. (Bet. 33rd & 34th st.) 

New York, N.Y. 10001 

NewTek 
Calibar 3 -0z. Pocket -Sized Test Generator 

The size if a ball point pen and running on a single battery Calibar is an NTSC test signal generator that packs a rack 
mount e,rth of test equipment into a battery operated instrument. Calibar is the fastest, easiest and most portable way 
ever to librate video equipment. No patch bay racks. Just one cable. So besides giving you fast accurate readings in 
the stuc I. its perfect for off -site events or trouble-shooting in the field 

Desig- d 1 for studio and held operation. it produces 24 test Tuck Calibar in your pocket and you re ready 
pattern unctions at the touch of a button. 10 -bit precision to go. Touch the button to generate SMPTE 
Olga- Hanalog conversion assures highly accurate signals color bars, touch it again to calibrate con- 
Calioa combination of low cost. portability ana tun -fea- vergence and so on 
lured .ration makes it ideal for broadcast engineers. tele- With the supplied AC adapter, it also Juno- 
vision oduction facilities ana video post houses lions as a black burst generator 

CÌñh"ÌOOI il PC -CODI & PC Scribe 
Text and Graphics Generator and Video Titling Software 

PC-COU noorporates a broadcast quality encoder and a wide bandwidth 
linear kt'or for the highest quality. realtime video character generation 
and prat as display A video graphics software engine running under 
Window 95/NT. PC Scribe offers a new approach and cost effective 
soluóor it composing titles and graphics that is ideal tor video produc- 
tion and : isplay applications. Combined. their a total solution for real - 

time chi icier generation with the quality you expect from Chyron. 

PCCODI Hardware: 
Fully -i l',abased displays Display and non -display buffers 
Less'I, n 10 nanosecond effective pixel resolution 
16 7 r bon color selections Fast. realtime operations 
Charac r Logo and PC% Image transparency 
variati. - edges border. drop shadow and offset User definable 
Full p; . lion and justify control of character and row read effects playback, wipes. pushes. fades 
User c- liable intercharacter spacing (squeeze 8 expand) NTSC or PAL sync generator with genlock 
Mullp , roll/crawl speeds Automatic character kerning Board addressabdity for multi- channel applications 
User c liable tabnemplate fields Auto display sequencing Local message /page memory 
Shade, backgrounds of variable sizes and transparency Preview output with safe -title /cursor /menu overlay 
Sottwa r controlled video timing Composite and S -video input with auto -genlock select 

PCScribe Software: 
Numbe o' fonts is virtually unlimited. Also supports most Multiple preview windows can be displayed simultaneously. 
Intern, it al language character sets. Fonts load instantly Transitions effects include cut. fade push. wipe. reveal. 
and the evel of anti -abasing applied i5 selectable. peel. zoom. matrix. wipe. spiral. split. weave and litter 
Adiusf wide range of character attributes. Wide choice of Import elements to build graphics. This includes OLE 

objects. INF,N,T, RGBA and TGA with alpha channel Scribe 
also imports and exports TIFF. JPEG. PC%. TGA, BMP. GIF. 
CLP ASCII. IMG, SGI. PICT and EPS formats. 

111101L,J_ 

compo ion tools. 
Charas rs, words. rows and fields can color flash 
Charac' ,r rolls. crawls and reveal modes. Speed is selec- 
table a' : can be auto timed with pauses. Messages can be 
manual advanced or put into sequences along with page 
transit. is. 

PC-CODland PCScrlbe Bundle 2956.00 

ThUEVISION/AïD 

TARGA 1000 /MCXpress NT 
Professional Video Production Workstation 

Incorpon I ng the award -winning TARGA 1000 video Card and Avid MCXpress NT non -linear editing software. this fully- config- 
ured wor station meets the needs of production professionals. corporate communicators. educators and Internet authors. 

TARGA 1000 Features: 
The TAP; e, 1000 delivers high processing speed for video and audio effects. titling and compositing. Capture. edit and play- 
back tal'' 'ration. full- resolution 60 fields per second digital video with fully synchronized CD- quality audio. 

Comore; viso can be adlusted on the fly to optimize for Genlock using separate sync input for working in proles - 
image c .ality and/or minimum storage space. Has compos- sional video suites 
ice and video inputs /outputs. Also available with compel- Audio is digitized at 44.1 KHz or 48KHZ sampling rates. for 
nent ine . Voutput (TARGA 1000 PRO). professional quality stereo sound. Delivers perfectly syn- 

chronized audio and video. 

MCXpress Features: 
The ideal ' col for video and multimedia producers who require predictable protect throughput and high -quality results when 
creating , eo and digital media tor training. promotional marketing material. local television and cable commercials, CD -ROM 

nd Irte' rtintranet distribution Based on Avid's Industry- leading technology it combines a robust editing functionality with a 
streamlm1 interface. Offers integration with third -party Windows applications, professional editing features. powerful media 
manager i tit. title tool and a plug -in effects architecture. It also features multiple output options including so you save time 
nd mate by reusing media assets across a range of video and multimedia projects 

TARGA 1000/MCXpress Turnkey Systems: 
300-wit 6-Bay Full Tower ATX Chassis 
Pentir ATX Motherboard wit 512K Cache 
Pentiz u 'I. 300 MHz Processor 
Macro, Millenium 11 AGP IME WRAM Display Card 
64MB IOns 168 -Pin (DIMM) S -DRAM 
Guam, n Fireball 6.0GB IDE System Drive 
Seaga' Barracuda ENO= 9.1GB SCSI -3 Ultra Wide Capture Drive 
Adapt: AHA- 2940UW Ultra Wide SCSI -3 Controller Card 
Teac C: -532e 32X EIRE Internal CD -ROM Drive 3.5" Poppy Drive 
Altec-L nsing ACS -48 3 -Piece Deluxe Speaker System 
Views, nic G771 17 -inch (1283 x 1021) Monitor (0.27mm dot pitch) 
Focus :301A Keyboard Microsoft MS Mouse 
Windy s NT 4-0 Operating System Software 
Avid N; %press for Windows NT 

Traev i an TARGA t 000 or 10)0 Pro Video Capture Card 
With TARGA 11)00 16998.00 
With TAMBA 1000 Pro (campaign! Input/output( 98496.00 

KNOX VIDEO 

RS4x4 /8x8/ 16x 16/ 16x8/ 12x2 
Video /Audio Matrix Routing Switchers 

Knox's lambs of high performance. 3- channel routing swrtchers are extremely vet 
sable easy -to -use and very affordable. Housed in an ultra -thin rack - 
mount chasiss they accept and route Ion the vertical interval) vir- 
tually any video signal. including off-the -air and non- hmebase 
corrected video They also route balanced or unbalanced stereo 
audio. The audio follows the video or you can route the audio sep- 
arately (breakaway audio). Each of the switches offers manual 
control via front panel operation. They can also be controlled 
remotely by a PC. a Knox RS Remote Controller. or by a Knox 
Remote Keypad via their RS -232 port Front panel LEDs indicate the current routed pattern a' 
all times Knox swrtchers are ideal for applications such as studio -feed control and switcher 
trol, plus they have an Internal timer allowing timed sequence of patterns for surveillance al. "s as well. 

Accept and routes virtually any one-volt NTSC or PAL video 
signal input to any or all video outputs. 
Accept and route two-volt mono or stereo unbalanced 
audio inputs to any or all audio outputs 
Video and audio inputs can be routed independently . they 
don't need to have the same destination. 
Can store and recall preset cross-point patterns. (Not avail- 
able on RS12x2.) 
front panel key -pad operation for easy manual operation 
Can also be controlled via RS -232 interface with optional 
RS Remote Controller or Remote Keypad.. 
Front panel LED indicators display the present routing pat- 
terns at all times 
An internal battery remembers and restores the current 
pattern in case of power failure. 

Internal vertical interval switching firmware allows on -air 
switching. 
Housed in a thin profile rackmount 1- chassis 
Also except the RS12x2 are available in S -Video versions 
with /without audio. 
Models R51608 and RS16x16 are also available in 
RGB/component version. 
With optional Remote Video Reacout. the RS76x8 and 
RS16x16 can display active routes on a monitor at remote 
locations. via a composite signal rom a BNC connector on 
the rear panel 
The RS4x4. RS8x8 and RS16e16 are also available with 
balanced stereo audio They operate at 660 ohms and har 
ale the full range of balanced audio up to .4 dB with pro- 
fessional quick- connect. self -lock ng. bare -wire connectors 

LEADER 
Manufacturing test and measurement equipment for over 40 years. Leader Instruments 
is the standard which others are measured against for reliability. performance and 
most Important -cost effect.evess 

5860C 
WAVEFORM MONITOR 

A two' /:, ,' ,tor. the 58600 features 
1H, 1V 2H .. . a "a 2V mag time bases as well 
as vertical amplifier response choices of flat. IRE pow 
OW chroma and DIF -STEP The latter facilitates 
easy checks of luminance linearity using the staircase 
signal A PI% MON output lack feeds observed (A or 
B) signals to a picture monitor and the unit accepts 
an external sync reference Built -in calibrator and on- 
off control of the DC restorer ,s also provided 

5850C 
VECTORSCOPE 

58601 Ire 5850. suss 
simultaneous side -by -Yoe 
waveform and vector monitor- 
ing Featured is an electronically -generated vector scale that ore:..: 
the need for fussy centering adlustments and eases phase adjust- 
ments from relatively long viewing distances Provision is made for 
selecting the phase reference from either A cr B inputs or a separate 
external timing reference. 

5100 4- Channel Component / Composite WAVEFORM 
The 5100 handles three channels of component signals, plus a fourth channel for composite signals n mixed component / 
Composite facilities Features are overlaid and parade waveform displays. component vector displays, and automatic bow -tie or 
-shark fin" displays for timing checks. Menu -driven options select format (525/60. 625/50. and 1125,60 HDTV). lull line -select. 
vector calibration. preset Iront -panel setups and more. On- screen readout of scan rates line -select. preset numbers, trigger 
source cursor time and volts. 

5100D Digital Waveform/Vectorscope 
The 51000 can work in component digital as well as component analog Noddies (and mixed operations). It provides compre- 
hensive waveform. vector. timing and picture monitoring capabilities. Menu driven control functions extend familiar waveform 
observations into highly specialized areas and include local calibration control. the ability to show or blank SAV /EAV signals In 
both the waveform and picture. the ability to monitor digital signals in GBR or YCbCr form. line select (with an adlustable win- 
dow). memory storage of tesi setups with the ability to provide on- screen labels, flexible cursor measurements, automatic 
525/60 and 625'50 operation and much much more 

5870 Waveform/Vectorscope w/SCH and Line Select 
A two-channel WavelormNector monitor. the microprocessor -run 5870 permits overlaid waveform and vector displays. 
as well as overlaid A and B inputs for precision amplitude and timing /phase matching. Use of decoded R -Y allows rela- 
tively high -resolution DG and DP measurements. The 5870 adds a precision SCH measurement with on- screen numerical 
readout of error with an analog display of SCH error over field and line times. Full- raster line select is also featured with 
on- screen readout of selected lines. a strobe on the PI% MON output signal to highlight the selected line. and presets for 
up to nine lines for routine checks. 

5872A Combination Waveform/Vectorscope 
All the operating advantages of the 5870. except SCH rs deleted (line select retained). making it ideal tir satellite work. 

5864A Waveform Monitor 
A two -input waveform monitor that offers lull monitoring 
facilities for cameras. VCRs and video transmission links. The 
5864A offers Iront panel selection of A or B inputs. the choice 
of 2H or 2V display with sweep magnification, and flat fre- 
quency response or the insertion of an IRE filter In addition. 
a sw,tchable gam boost of X4 magnifies setup to 30 IRE 

units. and a dashed graticule line at 30 units on screen facili- 
tates easy setting of master pedestal. Intensity and locus are 
fixed and automatic for optimum display Supplied with an 
instruction manual and DC power cable 

5854 Vectorscope 
A dual channel compact vectorscope. the 5854 provides pre- 
men checkout of camera encoders and camera balance, as 
well as the means for precise genlock adlustments for two m 
more video sources. Front panel cortrols choose between A 

and B inputs for display and between A and B for decoder rel- 
creme Gain is fixed or variable. with front panel controls for 
gain and phase adlustments. A gain b00s1 of 5% facilitates 
precise camera balance adlustments in the field. Supplied 
with a DC power cable. 

Designed for EFP and ENG (electronic field production and electronic news gathering) operations, they feature compact size. 
light weight and 12 V DC power operation. Thus full monitoring facilities can be carried into the field and powered from NP -1 

batteries. battery belts and vehicle power. Careful thought has been given to the reduction of operatmç controls Is laorrtare r 

maximum in monitoring options with the operating simplicity demanded in held work. 

CORPORTE CCOUNTS WELCOME 
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Help Wanted 

TV ENGINEER 
Raytheon, a Fortune 100 company, is currently recruiting 
an experienced Television Engineer for an overseas 
assignment in Saudi Arabia to maintain and operate the 
Television Studio at the Royal Saudi Air Defense Forces 
Institute in Jedda, Saudi Arabia. 

In this position you will be responsible for the technical 
performance of the television studio and mobile van 
equipment as directed by the Studio Chief Engineer. 
Responsibilities also include providing formal and on- the -job 
training for TV section personnel and performing other 
related duties as requested by the Section Supervisor and 
Section Officer. 

Interested candidates must have a Bachelor's Degree in 
Electrical Engineering with specialized courses in television 
maintenance. Five years' experience in troubleshooting and 
repairing broadcast television equipment including Ampex, 
Sony and Chyron is required. The qualified candidate will also 
have experience in graphic arts for television and be able to 
communicate effectively, both orally and in writing. Previous 
Middle East experience preferred. 

The assignment includes a generous compensation package 
complete with competitive base salaries, overseas premiums, 
relocation benefits, medical /dental coverage, vacation travel 
allowances and furnished housing on a Western -style 
compound complete with full recreation facilities. 

To be considered, please send your resume to: 
Department of Human Resources, P.O. Box 360, 50 Apple 
Hill Drive, Tewksbury, MA 01876 or fax to: 978/858 -4301. 

An Equal Opportunity Employer. 

Raytheon 

ENGINEERING MAINTENANCE TECHNICIAN 

Two openings currently exist within the Engineering Department for a maintenance 
technician with 5 to 10 years of broadcast television experience. Responsibilities in- 
clude component level diagnostic and repair of analog and digital equipment including: 
Linear and Non -Linear edit systems microwave. RF and satellite systems, Sony 1" 
VTRs, Betcam VTRs, ADOs, Quantel PictureBox/Paintbox, Chyron Infinit Sony ENG 
and Studio Cameras, GVG switchers, Leitch terminal gear, Tek Profile, CoMark XTMR, 
and Louth Automation. 

Applicants must have strong background in digital technology and TV station design 
and construction, as well as computers, LAN's and Generic CAD. Experience operating 
an SNG/ENG vehicle, FCC General Radiotelephone License and or SBE Certification is 
preferred. 

Successful applicants must be self -motivated team player, able to set priorities as well as 

plan and execute projects independently under deadlines. 

Please send resume and salary history to Suzanne Council, Director of Human Re- 
sources, WLVI -TV, Dept. BE56, 75 Morrissey Blvd., Boston, MA 02125. 

WLVI -TV is a Tribune Broadcasting Company and An Equal Opportunity Employer. 

Visit us at www.broadcastengineering.com 
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174e GALLERY 

8 -VSB MODULATOR 

For HDTV Terrestrial Broadcast System 
Conforms to ATSC Specs 
All Solid State Construction for High 
Reliability 
Digital Implementation for High Perfor- 
mance 
Indications for Lock and Error Conditions 
Options for 

- Non -Linear & Linear Pre -correction 
- External Internal IOMHZ Reference 
- SMPTE -310M Input 
- Remote Control 
- SNR Duality Indicator 

KTEchI Telecommunications, Inc. 

1 550 I San Fernando Mission Blvd. 

Suite 100 
Mission Hills CA 91 345 

PH (8 18) 36 I -2248 FAX(8l8)270-2010 
INTERNET: www.ktechtelecom.com 

Email: skuh@ktechtelecom.com 

Circle (58) on Free Info Card 

Equipment 
Wanted 

NEEDED A 2 "D HAND FIELD STRENGTH mea- 
surement device for AM broadcasting 
(Potomac FIM 41, orAudemat MC3) Please fax 
(305) 371 -3213 

Promote your services 
and increase 

your business 
for as low as 

$134 per insertion. 

Call 
Brian Huber 

at 
800 -896 -9939 

today! 
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ADCZe.5communications 107 40 6124038886 NAB Broadcasters 67 202429.5350 

Mk..sCorporation 88 38 708343-3300 N D 5 Americas Inc. 47 22 943725-2554 

Audiol'ecision 15 5 800231 -7350 Nucomm Inc. 119 43 908852 -3703 

Beckf :ociates 136 101 894228603 NVision Inc. 44 -45 31 916265-1000 

Bendy- ark Media Systems 134 56 8002624675 Oconnor Engineering 78 36 7149793993 

B&HPfao-Video 130 -133 53,54 800947-9928 Odetics, Inc. 17 6 830243.301 

Bogen halo 46 32 201A1895(0 PAG Ltd. 89 39 
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Quality and the future 
BY PAUL MCGOLDRICK 

Ilove the current story of the sales 
team for a major consumer equip- 

ment manufacturer that is advising vid- 
eo store salespeople not to open the 
box for that expensive new TV when it 
is delivered to the customer. Instead, 
they should first ensure that terrestrial 
DTV signals are receivable at the site. 
Once the signals are verified, then the 
box can be opened. This will suppos- 
edly prevent the creation of a large 
amount of "B" stock. 

This scenario is similar to that sur- 
rounding the introduction of color in 
Europe. Color followed quickly on 
the heels of the move to UHF chan- 
nels. Luckily, the naysayers at that 
time were basically off the mark. 
The new frequencies were easy to do 
business on and gave solidly repeat- 
able performance - something that 
could not be said of VHF channels, 
especially during warm summers when 
signals skipped all over the place, in- 
cluding way over national borders. 

We were paranoid at transmitters 
in those days. On the rare occasions 
when everything went correctly for 
the entire shift, the transmitter site 
was an extremely boring place to be. 
More often something went wrong. 
There is nothing like the adrenaline 
kick when the alarms start scream- 
ing and you take off, maybe for a 
quarter -mile run, to get to the source. 
If you were on the monitoring desk, 
the first thing you would do is log 
the time - to the second - and then 
take all the external telephone lines 
off the hook. That way, the manag- 
ers, who seemed to sit at home with 
a phone on their lap waiting for an 
emergency, couldn't call in to tell 
you what you already knew. 

Even when the transmission equip- 
ment was working, we still had to 
log every program, every break, and 
every error. We assessed the video 
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and audio quality of every incoming 
feed, including noting things such as 
visible tape dropouts. 

That was still better than a period I 

spent in the studios of a classical music 
radio service. Some shifts were spent in 
a darkened monitoring room focused 
on listening to the transmission quality 
and logging everything. Sometimes the 
hardest part was staying awake. How- 
ever, there were benefits: we got free 
concert tickets - to keep our ears 

The responsibility for 

transmission quality 

has been moved from 

the engineers to the 

operators. 

tuned to the real acoustics rather than 
the recorded thing. On some of the 
more formal occasions, tux rentals were 
included in our expense reports. 

Today and DTV 

Concern for quality has decayed to 
the point that it sometimes seems a 
"Quality? What quality ?" attitude is 

pervasive. Monitoring that compares 
favorably to my experience has not 
been done for a long time. The re- 
sponsibility for transmission quality has 
been moved from the engineers to the 
operators. Unfortunately, one sometimes 
has to assume that acceptable perfor- 
mance levels are simply when the col- 
ored picture is moving and making noise. 

In multichannel control rooms, it is 

obvious that the staffing level does not 
allow reasonable monitoring of even a 
small portion of the channels being 
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processed. I think it's time for engi- 
neers to take back the responsibility 
for a program's transmission quality. If 
we expect Mr. and Mrs. Consumer to 
dig into their wallets for DTV dollars, 
then we had better provide them with 
quality. It is a sermon that I have given 
before and will probably repeat sever- 
al more times; Technology does not 
sell. We can be the cleverest individuals 
on Earth, we can do extraordinary 
things with compression and the aura 
of presentation, but if the content is 

not there, the consumer will not buy. 
As engineers, we cannot generally be 

held responsible for, or have much 
effect on, the quality of program con- 
tent. But we certainly can - and should - be held responsible for ensuring 
that the very best pictures and the very 
best audio experience reach those who 
have paid for it. That means keeping 
your facility in top condition. Haven't 
you always? The engineering group 
must be pulling in the same direction 
over the issues of the day. It should also 
mean that we are willing to go out on 
a limb, and that could be really tough. 

At the extreme, we should hold fast in 

preventing non -DTV material, except 
in emergencies, from going to air. Have 
you yet seen a VHS tape upconverted to 
720p? It is unbelievably awful. Regard- 
less, I'm told that a number of second - 
tier stations are talking about using it as 
a source for some local programming. 
That should be unacceptable. This and 
similar scenarios should be prevented 
by the engineers responsible. 

Fear for your job? You shouldn't. Good 
broadcast engineers are in demand. For 
that matter, do you really want to work 
for a management/programming opera- 
tion that doesn't serve the audience fair- 
ly? Quality really does matter. 

Paul McGoldrick is an industry consultant 
based on the West Coast. 
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Dan Mark Lisa Eu 

e thought you'd like 
o meet the people 
ehind the products... 

after all, it's been 
5 years. 

Cindy Mike 

= VIDEOTEK 11 A Zero Defects Company 

243 Shoemaker Road, Pottstown, PA 19464 
Toll Free: (800) 800-5719 (610) 327-2292 FAX: (610) 327-9295 

Visit us on the Worldwide Web: www.videotek.com 

Circle (2) on Free Info Card 
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Zero to Edit... 
in 3 Seconds. 

Record - Edit - and Play to Air - with record breaking speed using NewsFlash'" and 
the Leitch° ASC Digital Newsroom System 

iviIn the fast -paced world of broadcast news, 
the first one on air wins. If you want to be 

tirst, you need a system with record -breaking 
speed. You need the Leitch` ASC Digital 
Newsroom System -the fastest, easiest, and 

most efficient way to edit and air news store, nnLi. 

Start recording footage into the 

Leitch ASC Digital Newsroom 
System and begin editing material 
fn.as fast as 3 seconds. That's right, 
3 seconds. It's all made possible by NewsFlash'", the world's first fully 

integrated Windows NT' -based editing system and the Leitch ASC 
VR300" video server. NewsFlash is built right into the server, providing 
an unprecedented level of integration. And what a server it is...The ASC 
VR300 gives you shared access to all material and is scalable to meet 
your growing needs. And with instant playout, you can air late- breaking 
stories in record time. Once edited, your story is ready for air -directly 
from the server. Not only do you get reduced time to air; but you reduce 
the complexity of your news operation and eliminate costly errors. 

Get on air in record -breaking time with 
the Leitch ASC Digital News System. 

www.Ieitch.com 

For a test drive contact us at 888. 843.7004. 
Circle (3) on Free Into Card 

LEITCH COMPANY 

LEITCH ENGINEERING THE BIG PICTURE'" 

International /Canada +1 1416) 445 -9640, (8001 387 -0233 USA East (8(8)) 231 -9673, USA West (888) 843 -7104 Latin America +1 /3051 591.0611 Europe +44 (0) 1483 -591000 

Australia +61 1219939 -3355 Japan +81 (3) 5423 -3631 Brazil +55 (11) 887 -0218 
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