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

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

A next level solutions
P DTV signal. With the ARX-H100, you can analyze critical information, such as
bitstream errars and PSIP data while also decoding audio and video in all 18 ol ELESS
ATSC formats. So you'll know your digital transmission is running smoothly...or if it's BROADCAST

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

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

g HARRIS
J 1-800-4-HARRIS ext. 3092 » www.harris.com/communications Communications

Circle (4) on Free Info Card
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We have an awful lot of DVCPRO in the ficld on&w:'ln gudng
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 hroadcasts.

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
heyond to support us.

Our cost of operation is much better with DVCPRO,
reducing our overall cosl
of operations. This is
particularly noteworthy DEL PARKS
where we have replaced
Hetacam praducls. ba ¥

VICE PRESIDENT, ENGINEERING &
OPERATIONS, SINCLAIR BROADCASTING

‘We have 18 months of experience wilh an extensive amount of
'DVCPRO equipment, some 60 camcorders, 250 decks. The cost of ownership
has been very reasonable. A DVCPRO ape 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 geltting 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.

SENIOR VICE PRESIDENT,

KEITH BLAND TECHNOLOGY, BENEDEK BROADCASTING

o
Z

///" ﬂ %r f! fl[, e ,:7[,‘ ';7 }ﬁ/'::'}lf‘ For more information on the latest DVCPRO products, call: 1-800-528-8601
1

s {Upon request enter product code 3)

www americanradiohistorv com
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JON ALPERT

DAVE FOLSOM

| just returned from shooting in one of the dustiest environments in
America, the South Dakota Badlands. My DVCPRO camcorder worked great. | haven't
lost a shooling day in the two years I've been using DVCPRO, that says it all,

I travel around the globe shooting documentaries. No matter where | am
in the world, | call Panasonic and they straighten everything out.

Shooting with a lighter camcorder and the format's “shirt-pocket-sized™ tapes
provides me with many benefits. A lighter weight camcorder allows me 1o do more
things in one day. If you do it alt yourself, and I do, you can be more productive
and creative.

NINE-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 at KOLD 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 1o our guestions, doing all you could) ask.

To us, value is the combination of product cost and its cost to operate. DVCPRO
has been superh. 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 compctitive products. We originaily evatuated warranty costs, product cost, spare
parts costs, cverything, and Panasonic met and continues 1o meet our requirements.

'l

VICE PRESIDENT
TECHNOLOGY, RAYCOM MEDIA

Panasonic

Broadcast & Digital Systems Company

www.panasonic.com/pbds
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from Philips Digital Video Systems puts you in the driver’s seat when you
ne:d to broadcast inieractive digital data to personal computers. Now you can explore new
g wih oppottunities by sending databases and large files anywhere in the world—in a
m; trer of seconds. High speed, high security, and open architecture makes CleverCastPC
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Contact the Editors

Questions? Contact:

jim_saladin@intertec.com

Compared to today‘s HD trucks,
this 1987 truck built for NBC 1o0ks
almaost antiguated. The truck was
described: “used for large...sports
programs that require sophisticated
taping and switching functions”.
First five entries correctly
identifying the video switcher ' A
shown win Broadcast Engineering # ik

T-shirts. Send entries 1o: i/
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LG & Fy look no further than Editoox Patinum,
" it's all you'll ever need to edit video
and audio. It is the ultimate blend of creativity, productivity and reliability - a blend
which tums jobs round fast, and will attract - and keep - viewers.

Platinum is the most affordable, productive, on-line, non-linear editing system
ever. lt's 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 technclogy 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
tabiet 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
comrection there is, with no-loss revisions no matter how many times material 1s
reworked.

Platinurm is open too: a range of industry standard pilug-ins will soon offer
stunning effects power, and Clipnet™ will bring background load and high speed,
mutti-resolution, multi-format networking with any other systems.

2

n L

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 Etfects book absolutely FREE.

EDITBOX pLATINUM

the seriously affordable on-line editor
Part of Quantel’s editing family: Platinum « Magnum « Henry = Infinity

Circle (12) on Free Info Card
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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

+ CHANNEL

2z CrAMNELS

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’ 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 capaciry.

However, there is a simple solution. 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 digita! 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 thar if Washington can require a TV station in Podunk, USA to spend $1 million or more to
transmit Roseanre 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
HDTYV 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 sust 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 z "’M

website: www.broadcastengineering.com

Brad Dick, editor

10 Broadcast Engineering  January 1999
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Reader Feedback

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” isthe 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 1 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
blackburst 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 | have seen have frame buffers
and external reference input on them
already, so what'’s the big deal? Don’t get
me wrong, | know there is no quick fix
for all of today’s problems, but maybe
60Hzisan 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, [ think the world
would be a better place without an odd-
ball 5§9.94 frame rate.

NAME WITHHELD DUE TO PROFESSIONAL
AFFILIATION

New York, NY

12

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 beabove
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 MARrDOCK

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-

January 1999
www americanradiohistorv com

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.

Brap Dick

EpiTor

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.

1am 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, Yer, 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. [ ]
BuiL Houuis
B LNTIFF@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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fXDeko:
Peel out in front of
your competition.

You're live and time is short, but you can still create stunning
20 grophics in 3D space. You can even pull the latest stats
from o dotabose and toke 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 position, shards,
water ripples, quad splits and falling tiles. This is the only
character generator with real-time, 30 effects for rows, words,

|- LA

R ' ":'..1 nierio |: characters, logos, and layers
er 'ilf. n e Chy ‘r ® file . - FXDeko. It will definitely have an P PINNA(LE
A DBC compliont | effect on you. And your broadcast SYSTEMS

LES
www.pinnaclesys.com
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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
measurescan be taken to avoid this type
of problem. If you want to see the entire
text of the discussion, go to hetp://
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 5.082138MH:z
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. Thereis theissue 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% 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 ona “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
CATYV 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 S5/KTLA-DT 31, FGERATY
@TRIBUNE.COM or Bob Gonsett, con-
sulting radio engineer, Communications
General Corporation (CGC),
rgonsett@connectnet.com (]

241fps: 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 —

16

Broadcast Engineering

a sort of unity through diversity.

Sony’s Larry Thorpand Panasonic’s Dave
Wisewell announced that their respective
companies will be showing 24-frame,
1080p production equipment at NAB.
Thisapproach makesa great deal of sense.
It will eliminate one major problem right
off the bat: 3:2 pulldown. Abandoning
interlacein 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

January 1999
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stated thathaving
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
foracomplete dis-
cussion on 24fps
as a new produc-
tion standard. &

Dave Wiswell,
group manger,
advanced TV
products,
Panasonic
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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 thatequipment
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 firststep
in broadening emergency alerting
beyond broadcasters is with cable.

Cable parricipation 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 darastream.

Until recently, the typical NTSC-
to-DTV conversion dropped closed
captioning. On November 4,
WCVB, Boston, had the first live,
on-air broadcast withthe 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/ldv;
www.atsc.org; www.fce.gov/dif/
caption.html w

Recording milestone

To mark the 100th anniversary of
magnetic recording, IBM hasannounced
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.

18
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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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tace 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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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-70. %t u 3

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

BDX-E1000 Encoder

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.

HDCAM HDW-500 VTR

HDCAM HDW-700 Camcorder
* 40 minute 1/2" HD cassette
» Memaory setup card
+ Lightweight one-piece camcorder
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Anc Sony provides the most comprehensive line of glue products in the new digital world for format
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conversion. digital distribution and processing. We also offer digital

cam corders and VTRs—including Betacam SX? Digital Betacam® and

BVP-900 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 Camcorder

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

can offer. Call us at 1-800-635-SONY, ext. BC or visit www.sony.com/broadcast. m
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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 trafficand
control systems. | asked if EAS had to be
limited to only television. He said, “This
data could be an asso-
ciated audio, a set of

ALL IN ONEN

ES-488

2% - 20% screen size

¢| arge LED Display
¢ 1/30 - 30x play speed
® Jam Sync

3 YEAR WARRANTY

( SMPTE
TIME CODE

GENERATOR/READER/INSERTER

¢ Continuous size adjustments

¢ Continuous position adjustments
Locate anywhere on the screen

e User Bits

(310) 322-2136 FAX (310) 322-8127
142 Sierra St. El Segundo, CA. 90245

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
servicetocarry 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.

Circle (7) on Free Info Card
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Get the emergency
message to the uplink
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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. B

Accom acquires
Scitex

Accom, Inc. announced the ac-
quisition of all assets of Scex
Drigital Video, Inc. The purchase
price was approximarcly 510
million. In addition, Accom will
ISSLIE [0 SCITCK Warrants oo pur-
chase up to a 10% ownership
inrerest in Accom.

Junaid %heikh, chairman and
CEQ of Accom commented,
“The acquisition of Scitex rop-
FESENEs an Important transac
rion in Accom's history, Accom
and Scitex combined will offer a
broad product line comprised
of outstanding products in the
areasof digital video effects gen-
erarors, digital disk recorders,
limear and nonlinear editors and
virtual sets aimed at the profes-
sional video marker.”

As part of the rransaction,
Accom will be taking a number
of immediare consahidation
steps, including the shurdown
of six Scitex tacilities and a sip-
nificant reduction in headcount
for the combined companies.
[espite a srrong showing trom
its nonlinear product lines, Sci-
tex has not been a profitable
company for “quire some time. ™
The comsolidations, in conjunc:
rion with streamlining moves
and complimentary produce
lines, will be major factors in
the furwre of rhe company.
“We've cul expenses sothar now
we'll be profitable, ™ said Sheikh.
“Growth will come trom goaod
new products.”

The company will continue to
be headguartered 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.

Toduy vou need a strong video tape format that will presene
the quality of your original footage through multiple genera-
tions, whether you cdit on disk, tape or spool 1o servers, With
this m md. greater mumbers than ever are choosing the
strength of DIGITALS,

Leading the line of Tow-maintenance DIGITALS products is the
BR-DO2. ihe detfinitive digital video tape recorder, Broadeasiers
o rely on featnres like -clannel PCM audio, multiple cue
peint control front-pancl cditing and digic TBC control.
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A, with video preread for lavering and the ability to
aceept and convert various AES/EBU digital audio sampling
rates the BR-DY2 is a welcome addition to high-end post
production suites,

For poweriul digital pedformance, there's just one more
number you need (o know: Gl 1-B0VC-3823 (o reegive
our new brochure.
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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

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-

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.

[t should be noted that the Communi-

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

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. u

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. 8
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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, knbb-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 AFL/PFL mix-minus
buses, loudspeaker muting, remote
machine starts, multiple outputs and
dedicated subgroups.

Go digital with Aysis Air - contact S5L

for a demonstration.

ew York Los Angeles

Tokyo

" After reviewing Aysis Air
specifications and functionality,
WRC's audio engineers
previewed the console’s
operation. It was a unanimaous
decision to select the Aysis Air
console in our effort to move
into all-digital operation.”

Jerry Agresti. Director of Enginecring.
WRC, Washingten, 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 5.1."

Michael Englehaupt. Project Manager,
WILS. 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 Franclsco

Paris Milan
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DTV98 a success

Broadcast Engieering’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 tor
their stations and production facilities.

DIGITALED,
IELEVISIUNBB

v @ i 7 [l @ (0o

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 Sonv Pictures
High Definition
Center, Culver
City, CA, opened
the conference bv
reminding attendeesof 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 prescnted 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-

technology.

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

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 latestin 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
carly December. [ ]
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#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,
CORI0scan Select or CORIOscan Pro.

#4. Price. SRP $295-81,395. Enough said!
Visit our Web Site for all the details

or call 800-721-4044
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FCC Update [N

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:

ePermits 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
unbuilt 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 cwnership
reports by February 1, 1999:
Arkansas, Louisiana, Mississippi,
Kansas, Nebraska, Oklahoma,
Mew Jersey and New York.

Stations affiliated with ABC,
CBS, Fox and NBC in the 10
largest markets must completa
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
affitiated with one of the top-
four networks, and affiliated
stations outside the top-30
markets, must fite their DTV
construction permit applica-
tions by November 1, 1999,
Noncommercial TV stations
may wait until May 1, 2000.

Broadcast Engineering

for extending construction permits at
the end of their three-year terms. In-
stead, unbuilt construction permits will
auromatically 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 alocal 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 1o 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 vears 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
atrributable 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

A

The Future Holds,
You’ll Be Ready!

The DPS-470 Serial Digital AV Synchronizer

rVERYIFING
IN

VIDEO:
SDI Serial Digital
Composite
Y/C

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 hetween analog and digital
production facilities. 10 hit 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 time.

Circle (19} on Free Info Card
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VIDEO:
SDI Serial Digital
Composite
Y/C
Component

AUDIO:
SDI Embedded
AES/EBU Digital
Analog Balanced
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Expert'sCorner/Vendor Views
ATSC encoding

BY JERRY WHITAKER

he 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

Andy Butler,
PBS

Many users
question the
costoffirst-and
second-genera-
tion DTV and
HDTV encod-
ers. The reason
forthe 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 marerial
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 be
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

30
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many interconnected and interdepen-
dent links. The final product, as you
mightassume, will be no better than the
weakest — or worst — link.

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

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 “mecasurements” 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
sce. An example is preconditioning for
noise. Noisc 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 o
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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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 Whitakeris Broadcast Engineering's semi-
nar program consultant

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, butr 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 tortal
failure.
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If you haven't already
taken these out fora test drlve,
here’s your chance.

= . Short/cut is your next tape recorder,
ShOl‘t / cut Edlt()r edit block and digital delivery system.

The perteer replacement for generations of
reel-to-reel tape recorders. Short/eut delivers
hard-disk storage, plus tast eut and pasie wavetorm
editing. Add an optional Zip" drive and ger low-
cost copies. This editor is tast enough for on-air
use, and tough enough tor the road. So take
Short/cut out tor a tese drive and warch it perform.

Test drive theirs then test drive
our DigiCart/Il Plus. We’ve got
more under the hood.

DigiCart/1I Plus

The new DigiCart/I1 Plus puts up to 50 hours ot audio
on hard disk, and now includes the popular Zip” drive tor
low-cost storage. As always, it's your choice of lincar or
Dolby " AC-2 recording, plus precise editing and powertul
playlisring capabilities. The new “Plus” model delivers all
the reliability that has made DigiCarr a broadcasr standard.
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and it’s now available ar a grear new price. Ask for a
testdrive, and put it through the paces at your station.

’° B min

@BOO o

Instant Replay. Instant sound

effects. Instant music. Instant fun.
Instant Replay 2.0 Take it out for a joy ride.

NEW & SCSI porvt supports external disk
drives for expanded storage capucity. ® Choose
linear or Dolby ™~ AC-2 recording format. Instant Replay

Insrant Replay purs a thousand audio clips right ar
your tingertips. Sound cftects, music, sration 1D's -up
1o 24 hours of your greatest marerial. And with
50 Hot-Keys, you can make vour shows as spontancous
as you'd like. Wirh evervthing titled, rimed and ready
to play, you'll tind Instant Replay fast, tun and casy
to use. So take us up on our ofter ro go for a test drive.
It’s on us.

Altention cali letter stations’

De-iwve & A‘ 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

PROFESSIONAL DIGITAL AUDIO

Circle (8) on Free Into Card

For more information call (818) 991- 0360 / Fax {818) 991-1360 / e-mail: info@ 360systems.com / Website: www.360systems.com
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WARD-BECK PROFESSIONAL BROADCAST EQUIPMENT
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TEL: (416] 335-5999 FAX: (416) 335-5202 TOLL FREE 1-800-771-2556

website: www.wbsltd.com e-mail: whsltd@istar.ca
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- AFFORDABLE BY COMMITMENT

WES ) WARD-BECK SYSTEMS LTD.

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 Broadeasting 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:

e 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. m

Jobn Delay is director of product management, Harris Corportion
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VERTICAL 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 VR X Racks

| -

= 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 rack 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
ﬁ’ie"ed by THE FULL WINSTED FURNITURE LINE CALL:
T

essionals Worldwide™
. .559.
| ullnsted The Winsted Corporation
10901 Hampshire Av. So. - Minneapolis, MN 55438-2385

Fax: 800-421-3839, 612-944-1546 - web site:www.winsted.com - email: racks@winsted.ccm
1
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Digital Handbook

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-

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

dards conversion.

ANALOG ANTi AD
These processes were ;E)NEAJL > Nﬁ:ﬁé"“ﬁ CONVERTER PROCESSOR

D/A RECONSTRUCTION "",1‘,‘,'@%“
CONVERTER FILTER e

difficult or impossible
to carry out in the an-
alog domain.

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.

| FHAI:W

il Alook at t technology

Broadcast TV wins the cost battle

 between cable and satellite
Broadcast TV is an inexpensive way to runnh’ﬁ largest population.

1T

Figure 1. Block diagram of a basic digital black box.

{anu-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

| —

£

Relative infrastructure costs to provide v

average cumulafive costs per |
costs will be much lower if enxisting
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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
sample baseband. In this case, the base-
band video spectrum does not exceed
half the sampling frequency. Figure 2b is
an example of the baseband video spec-
trum extending beyond half the sam-
pling frequency. In this case the lower
sideband 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 2¢ 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

1| all live productions will be judged.

X Games, Olympics, Academy Awards,
major networks live events - Dveous.
UltraWarp®, SurfaceFX", SuperShadow’,
OrbitalFX™ - Dveous. ]

Is it fair to put all this power under one
person’s control? Yes, when it's

i | Want more? www.a

| Live withot e. Live Dveous.

| USE THE POWER WISELY.

Dveous 5000, 5100 and Brutus™ 5400,
_fgr_eﬁrl/ budget, live and post.

| Circle (20) on Free Into Card
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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.
Ac Phili s, Serg s we're ready with the
TriMedia™ processor, 2 new generation of VLIW chips

* Presented ar NAB, 1998

that brings it all to the living room. Use the

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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a P\ Web browser, reverse communications channel, video
emal, JAVA and VRML applications - even software to
imp ove NTSC video. So visit Philips Semiconductors at

for your copy of “A Program-

mab ¢ architecture for Digiral television™.

USA | 1. +1-800-914-9239 ext. 1480, E-mail: trimedia@harte-hanks.com
Circle (21) on Free Info Card
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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.
Analogcomposite 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=l/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 (QQ) according to the expression:
n=2%, where b is bits per sample. The
resulting digital signal is an approxima-
tion of the oniginal 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
(282256 or 2'°=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 guantizing 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 levelsi.e. n, n+1, n+2 etc. Quan-

January 1999
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tized values may contain errors not ex-
ceeding £12Q). 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 Storagelis the key. We connect everything
thtough a fast Fibre Channel network and go direct to air.

brilliant,

Nno 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 flexibility of distributed processing
with a network-centric architecture.
Modular with no restrictions.

now,
how do we ensure recording quality?

let’s build in a decoder for|[cONnfidence monitoring.

Okay, what format?

MPEG

of course, It's the DTV standard.
It's government mandated.

but,
what aboutlOur budget?

1t will cost thousands less just by using off-the-shelf storage
and standard computer industry technologies.

so how do we make it happen? .

call [Vela Broadcast /_
\I -
H

Tes 09*””’"
R

V‘/‘//f'ﬁ .+ What we need is RapidAccess”

@ud“ﬂ‘w‘ﬂ .’I L

{ “{k ”\/ = 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 be
pleasantly surprising. For more information, contact Vela Broadcast at 1.800.231.1349
{outside the US, 1.801.464.1600) or visit us on the web at www.vela.com/rapidaccess.

- Iy
Sroadcast
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AMPLITUDE

ANALOG WAVEFORM

SAMPLING INSTANTS

INTE

1 QUANTIZING ERRORS

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

component analog sig-

nals, Y, B-Y and R-Y, are
ne2 sampled, quantized and
time division multi-
plexedintoasingle pack-
age fordistribution, pro-
cessing or recording. The
sampling frequencies are
common to SDTV (525/
60 and 625/50) and are
a multiple of fu and
3.375MHz resultin