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SATELLITE

UPLINK

SYSTEMS

In 1995, Harris addressed
The Golf Channel’s analog
teleport needs with an

eye on the digital future.

Today, The Golf Channel’s digital opeations
are in full swing.

When The Golf Channel needed a
teleport that would start up analog
and be ready to add digital quickly
and economically, they looked to
Harris. And now that they've made
the digital switch, they're not look-
ing back. By combining both analog
and digital compression technology
on the same transponder, Harris
effectively doubled The Golf |
Channel’s program-
ming capacty with-
out increasing
bandwidth. So
while American
golf fans with
analog receivers
don’t miss a single
stroke, digital satel-
lite transmission
has enabled The
Golf Channel to
reach new

markets in Japan and throughout
the Pacific im.

Here's what Golf Channel VP of
operations Matt Scalici had to say:
“When we started out we needed
analog transmission, but we knew
digital was right around the corner.
The digital-ready solution Harris
provided enabled us to make a
cost-effective, virtually seamless
upgrade. It's
absolutely the
best path to digital
we could have
taken.”

The unique
teleport system is
part of a total
turnkey solution
Harris designed
and built in coop-
eration with The
Golf Channel's

| network operations team. From an

all-digital television studio featuring
serial-digital and fiber-optic tech-
nologies, to a Network Operations
Center that placed critical equip-
ment in front of operators instead
of out in the field, Harris got The
Golf Channel off the tee and onto
the green.

Whether you need analog today
and digital tomorrow, or digital right
now, Harris broadcast pros will
keep you at the top of your game.

HARRIS CORPORATION
BROADCAST DIVISION
7920 Kentucky Drive
Florence, KY 41042 USA
TEL: 606 282-4800
FAX: 606 283-2818

3 HARRIS

Systems: Electronic News Gathering — Flyaway Satellite - Mobile Production - Radio Studio - Satellite News Gathering - Satellite Uplink
Television Production — Television Transmission - Terrestrial Microwave
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editorial

Stupid rules

0 n my way to the AES convention, as I was settling
into the second leg of the trip in the flying cattle car,
my eye caught the safety instruction card in the seat
pocket in front of me. You know, that card the cabin
attendants always hold up and tell you to read, but
you’ve never looked at? Well, this time I did.

In big letters it said, “If you are sitting in an exit row
and you cannot read this
card or cannot now see
well enough to follow
these instructions, please
tell a crew member.”

What? Now let me get
this straight. First, if 1
can’t read the card’s in-
structions, how would I
know I'm supposed to
do anything. Second, if I
can’t see well enough to
read the instructions,
how wouldl...well you
get the picture.

The whole thing just
struck me as another
example of dumb gov-
ernmental regulations. How many times have you
asked yourself “why” there was a rule or law about
something?

Here are a couple more examples. Did you know that
as a result of a threatened lawsuit in Kansas, all drive-
up ATMs are required to have Braille labeling on the
buttons so blind drivers can operate the machines. Yep,
no kidding, labeling for blind drivers.

Here’s another example. Did you know it’s against the
law in this town to have a “For Sale” sign in your car?
You can be given a $40 ticket if you even carry a sign
that says your car is for sale. Guess the car dealers
bought the right politicians. But, then in Kansas City,
politicians seem to be for sale all the time.

Somewhere, common sense needs to be the final test
for any new governmental regulation. If the proposed

Broadcast Engineering  November 1997

new law doesn’t make common sense, then the law
shouldn’t be adopted. So what does this have to do with
anything?

After just completing a week-long trip to visit clients
and readers on the West Coast, one recurring theme
was obvious. The FCC can dictate dumb rules all day
long, but they can’t control technology. Broadcasters
are looking for opportu-
nities and DTV is cer-
tainly filled with them.
However, putting the
cart before the horse
won’t make the cart go
any faster. Let’s get mov-
ing on this adventure,
but at the same time be
realistic. Until viewers
sign on, broadcasters
certainly won’t want to.
Nor should stations be
bankrupted just trying
to stay in business.

Let’s adopt a realistic
timetable now — with-

out adding new burdens
for public service and free TV time for politicians. The
last thing viewers want is to see more commercials
about re-electing the same folks who gave us OSHA,
the IRS — and only nine years to implement DTV.

Brad Dick, editor

READER
FEEDBACK
Compuserve: 74672,3124
FAXback: 913/967-1905
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letters to the editor

SDI and embedded audio

Lt sure is nice to read articles with substance. Keep it up.

At the Pennsylvania Public Television Network, we
are pro embedded audio. We primarily record and
distribute programs to our member stations and have
no requirement to mix audio on the finished product as
delivered to us. One caveat that I would like to give
your readers is a problem that plagued us for almost
two years.

From the standard ANSI/SMPTE-272M-1994 for
Television — Formatting AES/EBU Audio and Auxil-
iary Data into Digital Video Ancillary Data Space, item
6: audio data packet formatting, item 6.3: the order
that the channel pairs are transmitted within a group is
not defined (empbhasis added). As an example, the
channel pair containing Channels 3 and 4 could pre-
cede the channel pair containing 1 and 2.

The manufacturer of the digital videotape recorder
(DVR) assumed that the order would always be 1-2-3-4-
1-2-3-4. If I remember correctly, the manufacturer of the
embedding equipment, in order to obtain best perfor-
mance, embeds the four channels of audio in the sequence
1-2-1-2-3-4-3-4. Therefore, when we digitize and embed
more than two channels of audio, the DVR will play back
a most annoying digital hash on audio Channels 3 and 4.

In fairness to the DVR manufacturers, the machine
was probably designed before the SMPTE standard
was finalized. They finally came up with a fix and we
modified circuit boards. Once the problem was re-
solved, we completed the transition to total in-house
digital video distribution with embedded audio.

RoNarp T. Lask
DIRECTOR OF OPERATIONS & ENGINEERING
PusLic TV NETWORK

I enjoyed reading Jim Boston’s piece entitled “SDI and
Embedded Audio.” Frankly, | am surprised that excess
bandwidth is not being used for information transfer. 1
think a parallel would be cable companies that are now
starting to use their excess bandwidth to provide high-
rate, bigh-quality Internet access.

I also appreciate the injection of common practices
like professional equipment commonly uses 48kHz
audio and most lines have six samples, but every 12th
line bhas eight.

I have a question related to this article that I know
may have to go unanswered:

If SMPTE-259M streams carry audio data in the
horizontal blanking interval, what bandwidth is left for
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data in the vertical blanking interval? The combination
of four channels of embedded audio and ancillary data
may help justify the investment in special hardware.

STEVE BELVIN

Jim Boston responds:

First, a little history. D-1 format tape machines were
originally eight-bit devices. The EBU originally specified
the vertical interval ancillary data (VANC) space use and
it wasat eight bits. So, VANC could be recorded on early
D-1 machines. When SMPTE developed SMPTE-125M,
the analog video sample and format standard, it left
VANC at eight bits. The horizontal ancillary data space
(HANC) was specified at 10 bits in 125M. The only
other thing specified in 125M concerning HANC/VANC
is the 000 3FF 3FF ancillary data headers.

How to actually format AES/EBU data and multiplex
it into the SDI stream specified by SMPTE-259M is
described in SMPTE-272M. SMPTE-259M for com-
ponent digital specifies how parallel 125M data is
converted to serial data, channel coding for that data,
physical layer attributes and ancillary data preamble
words for the actual AES/EBU data. Because of the
possibility of grandfathered eight-bit-only data in the
VANC, no AES/EBU data was intended for that area.

HANC doesn’t have to carry only AES/EBU data. It can
carry any type of data. Flags in the AES/EBU data
indicate to AES/EBU decoders whether valid audio data
is present. As for VANC, you could send 10-bit data in
it (as long as the devices in the path would pass 10-bit
data). But, there is no standard that I know of that would
specify how to handle that data. So, if you created a
standard on to yourself or convinced SMPTE that it was
time to revisit that issue, then that space could be used.

An example of that is serial digital data interface
(SDDI). There is a proposed standard where the active
video portion of the SDI signal can be replaced with
data. The most common use would be to put MPEG
data where the video used to be. One field of MPEG
data would take up a fraction of video data space. In
fact, MPEG data at 18 MB/s (4:2:2 Profile@Main Lev-
el) would have four frames of information in approx-
imately one half of one field of active video space (8:1
compression). The rest of that space could be used for
any other kind of data.

Jim Boston

Continued on page 89
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NEWS

NATAS honors Emmy

winners

The National Academy of Arts and Sciences (NATAS)
awarded the 1996-1997 technical achievement and
scientific development Emmy awards at a black tie
affair in New York on Oct. 7. According to NATAS
president John Cannon, the Emmy awards are a reflec-
tion of television’s unlimited technological future.

The Emmy award
winners include:
¢ The Canadian
Broadcast Company
and DirecTV won an
Emmy for the pio-
neering application
of SMPTE 270Mb/s
serial digital tech-
nology to large-scale
TV facilities.
¢ Zenith won an Emmy for the pioneering development
of wireless remote controls for consumer television.
¢ Pinnacle Systems, Quantel and Scitex Digital Video
won an Emmy for the development of real-time 3-D
manipulation for non-linear editing.
¢ US Precision Lens, Inc., Art R. Tucker and Henry E.
Kloss won an Emmy for the pioneering development of
3-CRT video projectors.
¢ General Instrument, LSI Logic, BBC and Snell &
Wilcox won an Emmy for the pioneering development
of real-time hardware for motion estimation.

ESC_ conducts HDTV

broadcast in Australia

The Advanced Television Systems Committee (ATSC)
conducted its first over-the-air broadcast of digital
HDTYV service in the southern hemisphere in October.
The digital signals originated from the TCN Channel 9
tower in Willoughby and were received at the Observa-
tory Hotel in Sydney where government and industry
leaders enjoyed the demonstrations and learned about
the ATSC digital TV standard.

The HDTV demonstrations, lab and field tests were
organized with the assistance of the Federation of
Australian Commercial Television Stations (FACTS).

The Sydney demonstrations were supported by sever-
al member organizations of ATSC, including the Ad-
vanced Television Technology Center, which provided
integration and technical support; Harris Corpora-
tion, which provided the digital transmitter; Zenith
Electronics, which developed the digital transmission

Broadcast Engineering  November 1997

By Dawn Hightower, senior associate editor

systems incorporated in the ATSC DTV standard;
Dolby Laboratories, which developed the multichan-
nel surround-sound audio system contained in the
standard; Mitsubishi Electronics America, which pro-
vided video decoding equipment; and CBS, Snell &
Wilcox and Sony Electronics, which provided equip-
ment and technical support. JANDS Electronics also
provided equipment to support the demonstrations.

fc-c;)poﬁs PCIA
president to EAS National
Advisory Committee

Jay Kitchen, president of the Personal Communica-
tions Industry Association (PCIA), has been appointed
to serve on the Emergency Alert System’s National
Advisory Committee, by the FCC’s compliance and
information bureau.

In 1994, the Emergency Broadcast System Advisory
Commiittee was restructured and renamed the National
Advisory Committee (NAC). It assists the FCC in over-
seeing the Emergency Alert System. The NAC plays a
vital role in advising the FCC on all matters concerning
the EAS, including policies, technologies, plans and
procedures at the national, state and local levels.

SBE publishes
“Introduction to DTV”

The Society of Broadcast Engineers is publishing a
book titled, “Introduction to DTV RE” The book was
authored by Douglas W. Garlinger, CPBE, director of
engineering at LeSEA Broadcasting Corporation. The
book is a practical guide to assist broadcast engineers
in understanding the technical issues faced by all TV
stations in the transition to DTV. The book has more
than 100 pages and will provide the basic knowledge
needed to prepare for television in the 21st century.

The book focuses specifically on the §VSB transmis-
sion system selected by the FCC. It provides an over-
view of the 188-byte MPEG-2 digital transport system
used to carry the compressed video, audio and data
bitstreams to the transmitter. The Dolby AC-3 system
capable of 5.1 audio channels per bitstream is covered
along with the eight types of audio services that will be
available with DTV.

The SBE is offering the book at a pre-publication price
of $39 for SBE members and $49 for non-members,
plus shipping charges, through Dec. 31. The book is
scheduled to ship Jan. 1, 1998. To order, call the SBE at
317-253-1640 or download the order form from the
web site at www.sbe.org, |

WwWWwW._americanradiohistorv.com
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fcC update

By Harry C. Martin

Settlement caps lifted

S ettlement caps for broadcast applications have
been lifted. The Budget Reconciliation Act of 1997
authorizes the FCC to issue construction permits (CP)
for new broadcast stations through public auctions
where there are mutually exclusive applications pend-
ing for the facility. However, until Jan. 30, 1998, the
FCC also can waive its restrictions limiting the amount
of funds that may be paid to dismiss-
ing applicants as part of a settlement.
This 180-day “settlement window”
applies only to those applications
that were filed before July 1, 1997.

Pending comparative cases may be
settled in several ways. The first is
through a straight buy-out, whereby
one party buys out all of the remain-
ing applicants for the facility. One
variation is for an outside party (a
“gray knight™) to acquire a minority interest in the
prevailing applicant, finance the settlement by buying
out the dismissing applicants, finance construction of
the station and hold an option to acquire the control-
ling interest in the permittee shortly after the station
goes on the air. Although the FCC has not addressed ir,
it also may be possible for an outside party (a “white
knight™) to buy out all of the applicants in a mutually
exclusive proceeding and obtain the CP directly.

Two other means of achieving a settlement are through
a private auction or mediator. With the auction, the
highest bidder obtains the construction permit for the
station and the losing applicants share in the proceeds
of the winning bid.

With mediation, an experienced neutral person works

v

artn

with the applicants as a group and on an individual
basis to find a solution. Mediation provides an oppor-
tunity for creative solutions that may not arise in
negotiations among the parties. Because a mediator is
not an arbitrator and does not impose a disposition of
the proceeding, mediation can be a risk-free means of
attempting to resolve conflicts among applicants.

After the settlement window closes on Jan. 30, 1998,
the settlement caps go back into effect. It is unclear
whether the FCC will permit parties to enter into any
form of settlement after that time or whether it will
require these applications to be subject to a public
auction, as is the case with applications filed on or after
July 1, 1997.
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The act directs the commission to allow an adequate
period of time in scheduling public auctions to permit
notice and comment on the proposed auction procedures
before issuing the new bidding rules, and to ensure that
interested parties have sufficient time to develop business
plans and assess market conditions before any auction.
Although the FCCis in the process of drafting proposed
auction rules, it is doubtful that any auctions will be held
for new broadcast facilities before next spring.

New commissioners grilled

The Senate Commerce Committee held hearings on the
nominations of the four new commissioners on Sept. 30
and Oct. 1.

Questioning of the nominees Michael Powell, Gloria
Tristani and Harold Furchtgott-Roth centered on the
FCC implementation of the 1996 Telecom Act. All three
nominees agreed that failure to adopt the new ratings
system might be a reason for reviewing a license renewal
application more closely. None of the candidates would
commit to not renewing a license on this basis.

The separate hearing on Kennard’s nomination to
chairman also focused on the FCC’s implementation of
the Telecom Act. Senator John McCain (R-AZ) ques-
tioned Kennard about the TV ratings system and Ken-
nard stated that the commission has a role in determining
the acceptability of the ratings system. McCain did not
ask Kennard whether failure to adopt the ratings systems
should be a factor in license renewal. Industry observers
believe that McCain’s failure to ask for and Kennard’s
failure to give a commitment linking the ratings systems
and license renewals means the Senator has retreated
from the hard line he has taken against NBC, which has
refused to adopt the rating system. |

Harry Martin is an attorney with Fletcher, Heald & Hildreth,
PLC., Rosslyn, VA.
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Renewal applications zre dae for TV stations in the following
slates o [ec, | Minnesoty, Monlane, Colorsdn, South Dakota
anel Sarth Dakota,

Checnersoup resiorts are due Dac, | tor cammercial TV stations
in Alabama. Calorada, Connecticul, Georgiz, Maine,
Massachuseils, Minnesola, Morstana, New Hampshire, Mol
Dlakota, South Dakota, sde lzlaned and Vesmant

Tevver registrations are due betwesn Dee, 1-31 for towers in
Alabara, the Distnct of Columbia and Maryland,

WWW._americanradiohistorv.com



DVCPRO

IKEGAMI—-STYLE

Ikegami's DVCPRO° Cameras Offer More.

Ikegami's DVCPRO Digital Camcorder Series {4:1:1, 8bit), and delivers video output at a level
combine the world's finest camera technology that surpasses analog counterparts. Employing a
with today’s opular digital VTR format. The 6.35 mm (1/4") wide MP (Metal Particle) tape,
camera incorporates newly developed digital DVCPRO cassettes are about one-fourth the
processing ICs which maximize the potential of volume and one-sixth the weight of conventional
digital broadcasting. The HL-V77, and the V77W 1/2"cassettes, while delivering over 1 hour of
(16:9/4:3 swizchable version) feature three 2/3" recording capacity.

520,000-pixel FiIT CCDs, while the HL-V73 uses ) )

three 2/39' 4C0,000-pixel IT CCDs. A lightweight An ikegami camera with DVCPRO offers the best

of both worlds. Contact your ikegami Regional
Sales Office today.

body of about 10 ibs. including the viewfinder,
and a low certer of gravity with a small VTR
mechanism, make the cameras extremely agile.

The DVCPRO -ecorder compresses a high quality
digital component video signal by a factor of 1/b

HL-V77W
HL-V73

tkegami Electronics (U.S.A.), Inc. 37 Brook Avenue, Maywood, Nj 07607 East Coast: (201) 368-9171
West Coast: (310) 5340050 Southeast: (954) 735-2203 Southwest: (972) 869-2363 Midwest: (630) 834-9774 egaml

DVCPRO is a registered trademark of Matsushita Corporation of America.

DVCPRO DIGITAL CAMCORDER SERIES

Circle (11) on Free Info Card

www.americanradiohistorv.com



14

Jerry Whitaker

transition to digital

By Jerry Whitaker

Intrafacility digital networks

S tep-by-step, the analog elements of video produc-
tion centers are being replaced by digital systems.
Systems based on digital technology allow for, and
sometimes require, new approaches to signal routing,
switching and networking. Within a given facility, the
options are numerous. The operating
paradigms for a digital production
center vary from one basic application
to the next, however, the common
thread is a high-speed network that
ties disparate elements of the system
together.

When considering networks, it is
important to take into account not
only the networking architecture
within a digital facility, but also
among several digital facilities. It is this aspect of
digital technology that promises to radically change
the TV station of the future.

Getting from here to there
Three basic methods are used to move video from one
physical location to another:

1. Wireline, including coax and twisted pair;

2. Electromagnetic, including satellite and point-to-
point microwave systems; and

3. Optical, including single-mode and multimode fibers.

Each method has its strengths and weaknesses, but
the important point here is that choices exist. In the
final analysis, it is not important what method — or
combination of methods — is used, but rather that the
necessary bandwidth is available upon demand and at
an affordable price.

Network communications is defined as the transport
of data, voice, video, image and/or facsimile from one
location to another. Numerous variables are involved
in network analysis, design and implementation. A
structured methodology must be followed to ensure
that a network, once implemented, will meet the com-
munications needs of the intended facility. Let us begin
by examining — in general terms — the digital services
suitable for video transmission that are available from
the public switched telephone network (telco), with an
eye toward how telco services may translate into the
wide-area video networks of the future.

Broadcast Engineering November 1997

The telco template

Nearly as old as electronic communications itself, the
telephone company paradigm includes valuable con-
cepts for future wide-area video distribution systems.
The public switched telephone network consists of
users with telephones connected to a switching system
over an access network. To allow communication
between users that are not connected to the same
switching system, the individual switching systems are
all connected to each other over a trunk network.
Although access networks are usually localized to the
area surrounding the switching system, trunk net-
works can span cities, countries and even the globe.

A structured methodology must be
followed to ensure that a network, once
implemented, will meet the communication
needs of the intended facility.

Today, the majority of connectivity in the trunk
network and much of the connectivity in the access
network is provided using fiber-optic transmission.
These elements are referred to as the transport infra-
structure. This infrastructure also provides direct dig-
ital connections between businesses for private voice,
data and video networks.

Networks are created by combining network ele-
ments and systems. Hubs and cross-connects are used
to interconnect linear systemns to each other and to
rings. The elements and systems used depend upon the
application and topology of the network and the degree
of survivability required. Automatic protection switch-
ing offers the ability to detect a network failure and
then transfer the affected traffic to another line. The
most basic protection system is a linear 1+1 system
(one working fiber, plus one standby fiber).

Although the physical implementation of such a sys-
tem is hierarchical in nature, the logical implementa-
tion (from the user standpoint) appears flat; that is, any
device anywhere on the system is available to any other
device. It is upon this basis that existing video networks
have been built. The real changes in intrafacility video
transport will come not so much from changes in the

WWW._americanradiohistorv.com



fundamental telco communications systems, but in the
way those communications systems are controlled and
accessed.

User demands are the driving force behind the current
and emerging wide-area network (WAN) services of-
fered to video customers. Users want simple, transpar-
ent access to variable amounts of bandwidth as re-
quired. In addition, WAN access must offer support for
the transmission of a variety of data, including video,
still-imaging, fax and voice. Furthermore, it is no
surprise that one of the primary driving forces for
increased capacity and sophistication of WAN systems
is the explosive growth of smaller local area network
(LAN) systems. As individual production centers and
facilities embrace a LAN-based architecture, the WAN-
based system is the next, natural extension.

The sophisticated combination of switches and trans-
mission facilities comprising the telco infrastructure is
known as the network architecture. Communications
companies offering WAN services have two major tech-
nologies to integrate into a cohesive system. The options
are illustrated in Figure 1. Switching architectures, such
as circuit switching and packet switching, assure the
proper routing of information to its destination.

The basis of practical WANS is the establishment of
virtual paths for signal routing. Modern network ar-
chitectures treat the application layer as an abstrac-

CIRCUIT SWITCHING

CENTRAL

OFFICE @ g

DATA | . | DATA
i SWITCH DEDICATED CIRCUITS |
ALL DATA OR VOICE TRAVELS FROM SOURCE TO DESTINATION O%ER THE SAME PHYSICAL PATH

o B

PACKET SWITCHING

@ PACKET SWITCHED NETWORK

PAD-
PACKET PACKET [
ASSEMBLER  "uikiC A ASSEMBLER |

DISASSEMBLER DISASSEMBLER

TAKE DIFFERENT PHYSICAL PATHS WiTHIN PACKET-8 WITCHED NETWORKS

DATA EKTERS THE PACKET-SWITCHED NETWORK ONE PACKET AT A THME. PACKETS MAY I

Figure 1. A comparison of circuit-switching vs. packet-
switching techniques.

tion. The virtual network thereby created may bear
little resemblance to the actual physical network. In-
deed, the physical network may change at random
times to reflect the optimum use of available band-
width. Such fluid, virtual connections make on-the-fly
WAN connections possible.

“LOOK WILCOX, THE DIGITAL COMMUNICATIONS TREND

IS CATCHING ON EVERYWHERE, " WHISPERED SNELL.

November 1997 Broadcast Engineering
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| variety of physical locations. Building
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Jerrv Whitaker is a consulting editor for Broad-
’ cast Engineering muagazine.

Table 1. Common digital telecom services of interest to broadcasters.

Practical implementations

Table 1 lists four digital telecom services for digital
video applications. As shown, DS1, DS3 and two forms
of ISDN involve paid carriage over multiple rwisted
pairs. It should be noted that DS1 and DS3 are also
known as T1 and T3, but in the strictest telco defini-
tion, this terminology only applies to the copper imple-
mentations of service networks at these data rates. The
classes of service vary with bandwidth capacity. As a
benchmark, remember that uncompressed serial digi-
tal component video requires about 240Mb/s. Com-
pare this with an MPEG-2 datastream, which requires

Author'snote: This article has barely scratched
the surfuce of telco-based WAN systems. For
more information, readers mayv want to con-
sult the following:

1. Whitaker, Jerry C., “Routing Technology,” Broadcast Engi-
necring, Intertec Publishing, Overland Park, KS, pp. 40-50, May
1996.

2. Goldmun, James E., “Network Convmunications,” in The
Electronics Handbook, J. C. Whitaker ed., CRC Press. Boca
Raton, FIL, pp. 1,939-1,984, 1996.

3. Freed, Ken, “Understanding Digital Telecom Services, ”Broad-
cast Engincering, Overland Park, KS, pp. 78-85, April 1997,

4. Paulson, C. Robert, “Fiber Optic Transmission Systems,” in
NABEngineering Handbook, 7t/ Ed., NAB, Washington, DC, pp.
717-730,1992.

5. Wu, Tsong-Ho, “Network Switching Concepts,” in The
Electronics Handbook, |. C. Whituker ed., CRC Press, Boca
Raton, FI., pp. 1,513-1,152, 1996.

§\.‘L\ 4

Z

“CLEARLY THE RESULT OF AN EARLY
EXPERIMENT IN COMPRESSION...” MUSED WILCOX.

Broadcast Engineering November 1997
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management

By Kare Anderson

Keeping cool while under fire

he No. 1 reason people get fired is anger, and the

No. 1 problem people say they have at work is that
they don’t feel heard and respected. How do we let
people feel heard when they are difficult to be around
— and still stand up for ourselves?

If the only tool you have is a hammer, you treat
everything like a nail. Here are some more tools to add
to your toolbox for the next time someone is upset and
taking it out on you. No tool will work all of the time

and some tools will work

S, e e better for you than others.

Lighten up

When others act “hot,”
we tend to escalate (get loud
or more hostile) or with-
draw (assume a poker face
or get quiet). Both reactions
areinstinctively self-protec-
tive, but self-sabotaging be-
cause they are akin to say-
ing, “I don’t like your behavior, therefore, I'm going to
give you more power.” Instead, stay present and ac-
knowledge that you heard with a pause or a nod and
without taking sides or using blaming language. Take
a few breaths and maintain eye contact. This will buy
you time to think about what you want to do and to
prove that you heard what was being said.

You can acknowledge by saying, “I understand there’s
a concern” (rather than “I understand you’re upset,”
which is emotion-laden language). Your goal is to de-
escalate conflict. Try to “warm up” to the part of the
person you can respect. Focus on it mentally and refer to
it verbally: “You are so ‘dedicated’ or ‘knowledgeable’
or whatever the person’s self-image is, which leads the
person toward rationalizing his or her behavior. Then
say, “May 1 tell you my perspective?” This sets the
person up to give you permission to state your view.

Kare ﬁHdBrSDI-'I

Presume innocence

Nobody likes to be told they are wrong. Whenever
someone is not making sense or is lying, you will not
build rapport by pointing it out. Let the person save
face by asking questions. Say, for example, “How does
that relate to the . . . (then state the conflicting informa-
tion). You may find you were wrong and you “save
face.” Or, by continually asking non-threatening ques-
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tions you can get the person to self-correct, which will
protect your future relationship.

Look to the person’s positive intent. In arguments, it
is natural for us to mentally focus on the “right” things
you are doing while obsessing about the “wrong”
things they are doing. This makes us superior or
righteous, and we get more rigid and listen less. Stay
mindful of your worst side and his or her best side when
you get into an escalating argument. You can increase
the chances for reaching an agreement.

Dump it back in their lap

If someone is dumping on you, don’t interrupt, counter
or counter attack. When the person is done ask, “Is there
anything else you want to add?” Then say, “ What would
make this situation better?” If he or she continues to
complain, acknowledge that you heard them and, like a
broken record, repeat yourself in brief language, for
example, “What will make it better?” u

Kare Anderson is a speaker and author. For more communication
tips, visit www.sayitbetter.com. To set up a speaking engagement,
contact her at 415-331-6336 or kareand@aol.com. (Photo cour-
tesy of M. Christine Torrington.)

Did you know. . .

* People get along better when they stand side by side.

« If you argue for more than 10 minutes, you may not be
discussing the real conflict.

* Someone will listen sooner, longer, remember more and

like you better if you address his or her interests first,

then how that relates to what you have in common and

then back to your interests.

When lying, most people can assume an innocent

expression, yet few will respond with the right timing or

duration. Ignore the expression and consider if the

timing and duration seem natural. You’ll increase the

chances of knowing if they are lying.

In a gathering, pay attention to the one who is getting

the least attention. You'll change the dynamic in the

group and may also gain an unlikely and loyal new ally.

Praise individuals for thoughtful action, not just to them, |

twit to those who are important to them, and you will

reinforce the behavior you most admire.

Doin't embarrass someone while trying to reach an

agreement, you may never have their full ettention

again

* Wher you have the upper hand, don’t make a victim of

the underdog.

Offering something free and valued unasked, often

institls the desire to reciprocate.

If you want more from another erson, don't ask for it

until they have invested m , energy, money or

reputation.

L

L
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Delivering video and audio guality that was “n-uch better than miz-ewave”
for a period of four montns, Canobeam Il, Canon’s Ortical Wire ess Broadcast
Transmission System, crerated “flawlessly” during the hostage staydoff

in Peru —that according to a news article tha: quotec CBS
Technical Supervisor, Dalas Bur=au, Perry Jones.

Jones, who helped set-up the system in Peru, when Iccal
authorities prohibited tie laying af fibzr-optic cable for
sz2curity reasons, described the Canobeam as “a grezt
technology that delivers superb ¥ideo and audio quality,
and is much better, anc much ceaner, than microwave
transmission. With the Canobea™ you do not
experience any ‘breathing of chroma’. ‘hashing
of video, or ‘audio noise” like yo. wculd

with microwave. You gel _ust nice
clean audio and video
with Canobeam.”

“Canobeam Ii
‘Flawless’ For

CBS During
P er u Vian cr iSiS ”/,/ complete report on this event, call 1-800-321-4388.

For zdditional information on Canobeam I, or the
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Canon

The Number One Lens
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Digital

With more than 23,000 units already in use, Sony Digital Betacam® format is
the solid foundation for a broad spectrum of video operations. From electronic
cinematography to archiving, Digital Betacam equipment delivers impressive
quality and cost efficiency, as well as playback compatibility with media created

on over 350,000 analog Betacam and Betacam SP® machines. Its technical
attributes have been carefully conceived with an eye toward the future, starting

with a 4:2:2 component digital video signal with 10-bit resolution for superior

picture quality. Extremely robust compression stands up to dozens of generations

and layers with flawless performance. With its legendary reliability, and new
low cost of parts and ownership, it's no surprise the Digital Betacam format has

such a faithful following. 1-800-635-SONY, ext. DVW www.sony.com/professional

4:2:2 component digital signal quality

SONY

Adaptable digita' and analog I/O 10-bit resolution
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Brad Gilmer

computers & networks

By Brad Gilmer

From Mac to video

IVI acintoshes have always held the high ground in
the graphics market and seem to be the system
of choice for graphic artists in the broadcast design
environment.

But why would someone choose to use a Macintosh
over a dedicated paint box? The most common answer
is money. You can buy three fully outfitted Macintoshes
and tons of software for the price of
one moderately equipped paint box.

Let’s focus on three tools you can use
to get Macintosh graphics off the desk-
top and into the video domain. The
first is to install the Video Explorer
card made by Intelligent Resources.
The second is to purchase a Multi-
Buffer DS-1 framestore and Envoy soft-
ware from Ensemble Designs. The
third is to use a feature of the Accom
Axess still-store system. We used Ado-
be Photoshop to manipulate graphics in the Macintosh
domain.

The Video Explorer

Although the Video Explorer is no longer manufac-
tured, there are large numbers of them in use. The
Video Explorer card plugs into your Macintosh. Our
Video Explorer has two inputs — the first is a 601
digital video input and the second is a reference video
input. Explorer has a 601 digital video output. The
Video Explorer uses a Photoshop plug-in to import
video. The process is simple. From Photoshop, use the
file/import menu to access the Video Explorer settings
dialog box; from there you can preview, freeze and then
capture the frame you are viewing on the preview
monitor into Photoshop. To export from Photoshop,
drag the image to the preview monitor and it will be
available as a video source on the card’s digital output.
Anything displayed on the Video Explorer’s preview
monitor will be output by the Video Explorer card.

A solution by Ensemble Designs

Ensemble has produced a rack-mount framestore and
associated software that allows you to import and
export up to four channels of digital video. Each input
loops with an active reclocked output for use in feeding
other devices. There is also a connection for reference
video in. The framestore connects to your Macintosh

Broadcast Engineering November 1007

via a LocalTalk interface or through a network using an
Apple Attachment Unit Interface via a 15-pin connector.

Connecting the framestore to a network allows mul-
tiple desktops to access it, although not at the same
time. There is no lockout, so multiple users can end up
battling over control of the buffer.

Envoy Digital Image Transporter software is used to
communicate between the framestore and the
Macintosh. Not only does this software enable export
and import, but it also allows you to adjust video
parameters, such as setup and hue over the network.
The MultiBuffer will work with SGI and PC/NT plat-
forms, as well as the Macintosh.

The Accom Axess — another solution

The Accom Axess is a large, multi-user, full-featured
still-store. It can consist of multiple nodes with a mix
of still and moving video, all managed over an Ether-
net network. The system allows Macintosh users to
read from or write directly to still-store locations. The
process is simple and similar to that of the Envoy
software. The Axess software on the Macintosh in-
stalls an import/export plug-in on Adobe Photoshop.
Selecting import or export on this plug-in transfers the
image. During the transfer process, you specify a
location for the still on the Axess system. But be
careful, if you use an active location, there is nothing
to keep you from writing over a still that is currently
in use.

There are two problems with transferring graphics
from the desktop to the video domain: maintaining
aspect ratio and generating NTSC legal colors. You
should understand both of these problems if you are
going to work in this area every day. Fortunately, there
are two good sources of information available. The
first is Charles Poynton’s book, A Technical Introduc-
tion to Digital Video. The second is the Colourspace
FAQ posted on the Internet. This document is posted
routinely in the news group SCI.ENGR. TELEVISION.ADVANCED
and is also available at www.inforamp.net/~poynton/
ColorFAQ.html. You can find more FAQ pages on
graphic file formats and other topics at
www.dcs.ed.ac.uk/%7Emxr/gfx/utils-hi.html. ]

Brad Gilmer is president of Gilmer & Associates, Inc., a technol-
ogy and management consulting firm.
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How often does it turn out that your only choice * Our ‘ghost-free’ IWATSU 6” meshless CRT
is your best choice? display that assures bright and sharp traces.
While you can still buy a used Tek 2465B ¢ Qur full TV triggering function that is a

400 MHz oscilloscope for as much as $8,300, standard feature and not a costly option.

our new $8,000 470 MHz not only costs you

Each of our 100, 200, 400 and 470 MHz
less but you get a whole lot more.

analog oscilloscopes comes with a three
Besides the extra 70 MHz of bandwith and all of year warranty and IWATSU’s 43 year history
the functionality that you’ve come to expect from of analog oscilloscope experience.

a superior analog oscilloscope, you'll also enjoy... For more information, product literature or

e Our auto calibration feature that cuts your to arrange a demonstration call us toll free
callibration time down to 30 minutes or less. at 888-637-4513 or visit our web site at
http://www.iwatsu.com.

IWALSCIAMERICA NS

430 Commerce Boulevard, Carlstadt, NJ 07072 Tel: 201-935-8486 Fax: 201-935-8533
WebSite: http://www.iwatsu.com e-mail: iwatsu@access.digex.net
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NEWS. FLASH.

Now you can turn a single
lightning bclt into a Fundred
different stories. n a
broadcast second. Fact is,
Textronix™ News Solutions
can help ycu produc2 more
news, beltar news, i less
time — with more cntrol.
As mtegrated video sclutions,
they can help you autamate alf
the news gathering, 2diting
and arganizing. At the same time,
they can streamling your
entire news productior — from
assignments to on-air
schesfuling. But before you start
to feel any gigavolt jol-s, know
this Tektron:x News Solutions
¢an be integrated wih tape
sysdtems as easily as disk. So
you Zan set your own migration
Face on the way to disk.
Tney're scalable. S0 ~ou can
grow frcm newsrooms of 20
people al the way to 200. And,
07 COUFSE, you can rely on
Tektzonix’ long-running support
0 these “mission ¢ itical”
apphications. Just sa you know,
you {1 get maximum impact for
every broadcast watt— without
the sisk of natural disaster. See,
it you can dream it up, ave've got
a way to get you taere.

For the whole storv, call
1-838-TEK-VIDEO, degt. 606 or
vigt us at www.tek ccm/VND

Tektron/iXE
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production clips

By Skip Pizzi

Audio levels and metering

I t used to be simple: Keep the meter levels out of the
red and everything was OK. Today, things are differ-
ent. With the emergence of digital audio and a variety
of new metering “standards,” accurate and consistent
monitoring of audio levels has become a challenge.

In those earlier times, the volume unit (VU) meter
was ubiquitous, and its standard calibration and
ballistics became quite familiar and reliable to audio
professionals. This meter standard was developed in
the days of narrower bandwidths and tube amplifica-
tion, however, which made the VU meter’s averaging
characteristics acceptable.

Peak vs. average response

With the emergence of wider audio bandwidths and
solid-state signal paths, more careful control of peak
audio levels became necessary. This led to the devel-
opment of the peak program meter (PPM). It accu-
rately followed peaks as short as 10ms duration, and
its slow release time made the mechanical display of
such fast peaks easy to read.

This helped operators know more about audio peaks,
which can be as high as 15dB to 20dB above the value
indicated by the VU meter. You could never be sure
about this, however, because each sound’s peak-to-
average ratio (or crest factor) was different. For
example, typical speech might have peaks 10dB above
the VU’s reading, while a harpsichord or metallic
sound effect could hit 20dB above, and a flute might
only reach 5dB above. The PPM took away this
guesswork, always displaying the maximum peak
value of every sound.

Nevertheless, the PPM has its own confusing elements.
For example, it is marked with different calibration
scales in different countries. (The scale most commonly
used in the United States has markings that are roughly
analogous to those of the VU meter.) More confounding
is the lag that the PPM exhibits when displaying steady-
state tones. Because these are usually sine-wave signals
having extremely low crest factors, the PPM will “under-
respond” to them. This means the reference point on the
meter that is used to align reference tones is lower
{typically by 8dB) than the reference point used when
actual program material is monitored.

Absolute vs. relative levels
While such divergence abounds on the dynamic
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characteristics of audio metering, there is also plenty
of confusion on its static issues as well. In other
words, how is the meter referenced or just what does
the “OdB” mean in terms of electrical output? This
question applies to all meters, regardless of type.

Traditionally, three basic “standards” evolved: the
pro audio community usually set OVU to +4dBu
(1.23V), while the broadcast industry often used
+8dBu (1.95V) and the semi-pro/industrial market
sometimes employed 0dBu (0.775V).

This divergence continues today, and it’s complicat-
ed by the addition of different kinds of meters on
different equipment. This means that the interfacing
of devices is not always as simple as lining up all the
“0s” on all devices’ meters.

Digital metering standards

Contemporary professional audio equipment is gen-
erally designed to allow 15dB to 20dB of headroom
above the reference level before clipping occurs. The
latest issue in metering complication is a new ap-
proach to the headroom concept that digital audio
presents. Digital systems have an absolutely specified
maximum level, which is defined when all bits of a
sample are set to “on” or “high.” This is referred to
as a full-scale level, and the unit dBFS has been
established to define it. The maximum level possible
in any digital system is referenced as O0dBFS, with all
other levels in the system defined as negative values
below reference.

For this reason, meters on most digital audio devices
are marked with a “0” at their maximum value, and
all other markings are negative numbers. To accom-
modate peaks, an incoming reference-level tone is
aligned to a level below “0.” Throughout the industry,
different users have selected -135, -18 or -20dBFS as
their reference level, and this has made the exchange
of digital recordings between facilities problematic.

All of these issues conspire to make proper audio
level control difficult today. Your best hope of a
solution includes the use of consistent meter types, the
establishment of strict house-standard reference lev-
els and alignment practices, and strong operator
training,. L

Skip Pizzi is editor in chief of BE Radio, Broadcast Engineering’s
sister publication.
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THE RIGHT VIDEO

MANAGEMENT COMPANY

MAKES EVERY SECOND COUNT.

And every dollar, franc, pound, or peso too! That’s why you need a company that offers more than just

shrink-wrapped software and board sets. One that has an ongoing history of customer satisfaction and

field-proven system solutions. A company like Odetics Broadcast. We
understand your station automation needs and have systems to meet
those requirements. Like SpotBank, a complete on-air automation
system that provides smart management of video server storage.
SpotBank is a flexible system that supports multiple on-air channels.
And SpotBank uses RAID servers for maximum data protection, so you
can count on every spot.

To assure a smooth transition, Odetics includes system installation,
training and round-the-clock customer support. Clearly, the SpotBank

family makes every second count.

Odetics SpotBank™
family, a plug and play
automation solution.
The SpotBank family of
format-independent disk-
based disk automation
systems covers all your on-air needs. From
single-channel MicroSpot™ to multichan-
nel SpotBank configurations, the
SpotBank family includes a configuration
that will meet your on-air requirements.
SpotBank systems can be expanded to
control up to 24 external devices includ-
ing a variety of VTRs, routing switchers
and master control switcher. SpotBank is
compact, affordable, field-proven and
available today.

The Automated Storage Management Company
USA Tel (714) 774-2200 EUROPE Tel +44 (0) 118 927-4600 ASIA Tel +65 324-0636

WNW hetp://www.odetics.com/  E-mail broadcast_sales@odetics.com

® ODETICS, INC 1996 11067
Circle (13) on Free Info Card
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Mark Dillon and Steven M.
Blumenfeld

interactive

By Mark Dillon and Steven Blumenfeld

Who’s paying you to do this?

A couple of months ago, we explained why webs will
never form on your television. The reasons were
based mostly on technical and creative considerations,
such as image resolution, viewing distance, personal
posture and control devices. However, none of these
factors is as important as advertising.

Unfortunately, many ad execs just don’t get the Inter-
net paradigm. They still think
in terms of eyeballs, impres-
sions and CPM. So, why are
so many bright, well-dressed
New Yorkers on the wrong
track? Well, lots of good news
is coming from the Internet
advertising scene masking
underlying realities. As re-
ported by the Internet Adver-
tising Bureau, spending on web advertising for the
second quarter of 1997 was 313% higher than a year
ago, reaching $214 million.

Unless you’re selling products directly from a web
site, advertising is almost the only way to generate
revenues. Only 0.01% of all web sites generate enough
dollars from advertising to support the site, though in
absolute dollars, advertising revenues are increasing,
they support an infinitesimal proportion of all web
sites. If all advertising-supported web sites went down
tonight, it might be weeks before the average web
surfer noticed. But what if every ad-supported TV
station went dark tonight?

Is it just a matter of time before advertising on the
web truly catches on? Probably not. All TV program-
ming, advertising included, is intended to reduce inter-
activity. The goal of the programming and advertising
executives alike is to make you forget you have a
remote control. To do this, most ads are low in
information content, high in emotional content and
rich in production values.

Current Internet bandwidth limitations prevent ad-
vertising from having high production values. As a
consequence, the emotional content is low and is not
extremely successful at motivating the “click-me” be-
havior. Most research registers click-through rates in
the 1% range — the remaining 99% don’t even bother
to click and see what’s behind the ad banner. (Our own
experience suggests that click-through rates, as mea-
sured by departures from the ad itself, are exaggerated.
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Less than half of the users who clicked on our ads on the
Internet landed on our site. We assume the no-shows
stopped before downloading was complete.)

Buying ads on the Internet

Traditional mass media advertising sells impressions
to defined audiences, such as women between 18 and 34
or middle-income males. Advertisers buy impressions
that meet their target demographics. This can be done
on the Internet with ad banners. However, equating the
impact of the average ad banner with any 30-second
spot on the lowest-rated cable channel is a hard sell.

Where a TV spot is intended to keep you from doing
something (using the remote), an ad banner must moti-
vate you to do something (use the mouse). To motivate
a click-through, first the banner must suggest that there
is something of value at the other end. It is at this “other
end,” the place we are clicking to, that we encounter
difficulties. For the most part, the place at the other end
of the click-through is a wasteland, with nothing of
value to be found. Surveys show that to 99 out of 100
web surfers, most advertisers are clickless.

Thus, we confront the conundrum of the Internet ad
buy. You do not advertise on the net in the sense that you
“build awareness” or “protect the brand.” With televi-
sion, no action is expected or possible, so the objective
is a lasting impression. Victory can be declared when
the viewer’s memory survives long enough to be re-
called and take action on it.

By definition, people on the net are taking action. If
they don’t, they won’t see your ad. Banners are not the
ad, they are the doorway. And if a user clicks, he or she
expects a payback — you have to deliver the goods —
not just promises or pretty pictures. On the net, unful-
filled promises are offensive, and pretty pictures take
too long to download. On the Internet, consumers can
deal more easily with advertising’s reputation for deliv-
ering images, not reality; they completely avoid the ad.

Commercial information on the Internet has to get
back to basics. Instead of delivering “impressions” to
the clients, agencies must begin delivering customers.
Instead of delivering images to customers, it has to
deliver products — or at least real information about
them. ]

Mark Dillon is vice president, on-line services with GTE, and
Steven Blumenfeld is general manager for GTE Internet Televi-
sion.
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LIKE OTHER TOP PERFORMERS,
THE LONGEST LASTING BAT TERY USES A STAGE NAME.

Around the house, DURACELL" batteries go by the name The Copper Top® But on the job, the longest
lasting batteries answer to PROCELL” PROFESSIONAL™ BATTERIES. PROCELL batteries are DURACELL® batter:es.
The longest lasting professional alkaline batteries you can buy. You get the same DURACELL performance. The same
DURACELL dependability. The same DURACELL value, and more, because - the el

. . e Y
PROCELL Professional Batteries are specially priced and packaged for ®
professional use. Now that's one act that’s hard to follow. For more information DU RAC E LL
or a distributor near you, call 1-800-4PROCELL. Ext. 33. PROCELL PROFESSIONAL’ BATTERIES
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Louis Likin

dtv update

By Louis Libin

Broadcast auxiliary spectrum:
What is left for DTV?

B eginning in 1987, the FCC Advisory Committee
on Advanced Television Services analyzed spec-
trum allocations that could potentially impact or be
impacted by the non-broadcast services associated
with the implementation of an advanced TV service.
The committee recommended that new spectrumshould
be assigned for broadcast auxiliary and made specific
recommendations on new spectrum
locations. Since then, much of the
broadcast auxiliary spectrum (BAS)
has been lost or must now be shared
with other users. In addition, many
new broadcastersuse this limited spec-
trum on a day-to-day basis.

Broadcast auxiliary spectrum is
used by TV stations to convey their
signals on a point-to-point basis. It is
primarily used for studio-to-trans-
mitter links (STLs), intercity relays
(ICRs) and electronic news-gathering (ENG). Non-
broadcast video transport falls into two general cate-
gories. The first group of services provides contribu-
tion transport over the path from the source of the
program signal to the studio. Examples of contribu-
tion transport services include temporary microwave
pickup, ENG, network-to-studio feeds and fixed mi-
crowave repeaters. The second category involves dis-
tribution transport over the path from the studio to
the viewer. Distribution networks include feeder ser-
vices, such as STL and cable television service (CARS)
and broadcast services, such as direct broadcast satel-
lite (DBS) and multichannel distribution systems
(MDS). For digital television, the FCC will limit
additional terrestrial VHF/UHF broadcast allocations
to the same NTSC bandwidth of 6MHz. For delivery
methods other than terrestrial broadcast, other op-
tions are available to program providers.

Videotape, compact video disk, DBS, cable and fiber
to the home all may have the capability of delivering to
the viewer DTV signals that occupy significantly more
than 6MHz of bandwidth.

In order for delivery systems to achieve their maxi-
mum potential, program providers will need to assem-
ble their finished product in a format consistent with
the highest-quality distribution system available. In
addition, a single high-quality studio standard may be
desirable to facilitate production.

Broadcast Engineering  November 1007

Auxiliary spectrum status

On a regular basis, auxiliary spectrum is encroached
on and is being removed piece by piece. For example,
on Sept. 26, 1997, the FCC adopted an amendment to
the commission’s rules amending Parts 74, 78 and
101, regarding auxiliary broadcast services requiring
permanent coordination criteria between this service
and government operations in the 17.8-19.7GHz band.
This is just the latest action potentially impacting
broadcast auxiliary operations. Even if you know of
a broadcast auxiliary band that has not yet been
impacted, you can bet it's been targeted for downsiz-
ing or elimination.

There is even an amendment out to allocate the 455-
456MHz band to the mobile satellite service on a
primary basis for non-voice, non-geostationary mo-
bile satellite services. Broadcasters do not need a
reminder to understand the frequency congestion that
approximately 80% of stations face on a daily basis,
as news coverage intensifies nationwide. The job of
the frequency coordinator, once an intermittent off-
hour volunteer task, in many cities is now a stressful
and intensive daily project.

New technologies have been developed, such as
digital compression, IR and fiber-optic links, but it
will be years before these techniques will be common-
ly available. In addition, these new technologies have
their limitations. There are also implementation op-
tions, such as the split-channel plan, that can reduce
interference. Even so, increased channel spectrum use
requires tight coordination. Also, bear in mind that
the electronic news-gathering operations are usually
not performed under ideal conditions. It’s important
to recognize that further sharing of any of the existing
broadcast auxiliary spectrum will be harmful to the
broadcast industry because electronic news-gather-
ing will be impacted.

It’s obvious (at least to most broadcasters) that our
industry cannot function without adequate BAS spec-
trum. And if today’s crowding isn’t enough, the addi-
tion of multichannel and HDTV operations will create
further pressure for more BAS operations — and the
need for additional spectrum or the coverage of news
will suffer. [ ]

Louis Libin is a broadcast/FCC consultant in New York and
Washington.
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PURE
VERSATILE
UNGOMPRESSED
AFFORDABLE

Sierra Design Labs is the worldwide
leader in long-format, uncompressed
digital video storage technology.

We offer our customers a range of
products that simultaneously

meet uncompromising demands

for VTR replacement, graphics, effects,
animation, editing, compositing,
telecine and on-air playback.

Unrivaled versatility...pristine
uncompressed digital video...industry
standard interface connections between
computers and video.

REAL

It's more than a box. It's a set of
solutions, a group of building blocks
that you can use today while creating
your facility's video server of the future.

It's the most advanced and obsolescence
proof set of uncompressed digital
video storage solutions available. It
builds a bridge to the future and

it all works today.

SIERRA

DESIGN LABS

What's Real What’s Next

It's Real.

Video server building blocks from Sierra Design Labs

Voice: 800.400.8002 Fax: 702.831.5710 www.sdlabs.com

Sierra Europe Voice: +31.318.548546 Fax: +31.318.548415
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Introducing the Origin* video computing platform from
Silicon Graphics. It’s time you had everything you wanted,
everything you needed and everything your competitors
didn’t want you to have in one, rack-mountable, digital
broadcast platform.

Time will tell which digital video formats become the

standards of our industry, so the Origin platform supports
them all. From the biggest uncompressed formats to the
most multi-channel playout streams, from HDTV _

to low bit-rate MPEG, run them all today. i 5
' &

] HDTV—SDTV

UP TO

WWW.sgl.com MPEG?2

STREAMS

Time also changes everything, so we’ve

SDI

DVCPRO™ o R.l G I N

MPEG I % VIDEO COMPUTING-PBATFORM
MPEG?2 1

given the Origin platform more scalability and flexibility
than any dedicated box. Store months of on-line video, fast-
network to any local desktop, run world-class applications,
support standard automation systems and StudioCentral™ asset
management environment. Want advanced graphics? Origin
will let you add it, That’s power and flexibility.
When you’re ready to sec what the best system in the

industry can do, visit us on the Web. But don’t wait too long.
Time is money and of the two, we can only make you more

of the latter.

“e+3 SiliconGraphics
</ > Computer Systems
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By Del Kunert

Selecting a video server

E ngineers charged with selecting video servers are
faced with dozens of choices ranging from generic
systems offered by computer makers, to highly special-
ized systems developed by vendors targeting specific
markets. That’s why it’s important to clarify your
system’s requirements by asking the tough questions:
® What type of video server is required (VOD, NVOD,
TVOD, IVOD)?

* How many hours do you need to store?

e What type of encoding will be used?

® What type of network will be used?

¢ System architecture.

What type of video server is required?

Determining the type of video server you need depends
upon what type of video-on-demand (VOD) defines
your application. Understanding how video can be
delivered can help you select the right video server.

In near video-on-demand (NVOD), a content title can
be associated with multiple video streams — with each
video stream started at fixed intervals.

True video-on-demand (TVOD) is an improvement.
With TVOD, a content title can be associated with
multiple video streams, with each video stream started
immediately upon user request.

Interactive video-on-demand (IVOD) provides users
with full access and interactive control of the video
information whenever they desire. Users can also enjoy
VCR-type control functions. Different types of VOD
applications require different types of servers. A server
suitable only for NVOD may be unable to respond
quickly enough to user commands in an IVOD application.

How much capacity is enough?

The number of video streams that must be concur-
rently delivered is an obvious factor. An even more
important factor is the type of encoding used. The type
of encoding will affect the amount of storage required.

Consider the encoding

Your next challenge is determining content storage
requirements. Storage capacity is the largest influencer
of video server costs. How many titles are needed?
What is the average length of each title? How many
hours do you need to store?

The video encoding method also must be considered.
Variable bit-rate encoding can significantly decrease

Broadcast Engineering Novemt:- “~°”

content storage requirements, compared with constant
bit-rate encoding. However, most video servers do not
support variable bit-rate encoding.

What kind of network is required?

A video server must also be able to connect the
network distribution system. If analog video streams
are to be distributed, you’ll need MPEG decoders on
every output. If digital video streams are required, the
video server must be able to properly interface with
your distribution system,

The video server must be able to support communi-
cations with client devices, such as PCs or intelligent
set-top boxes. Be sure your selected server supports the
appropriate application binary interface (ABI), such as
DAVIC’s DSM-CC.

System architecture

Pay special attention to specific system architecture
features. The tasks performed by a video server are
input/output intensive. Accordingly, the ability to han-
dle multiple and independent I/O channels is more
important than the speed of the CPU.

VOD, particularly TVOD and IVOD, requires fast
and predictable response to user requests. A real-time
system that is optimized to respond quickly and deter-
ministically to random and unpredictable real-world
events is a superior platform for VOD.

Video data is large and is generally accessed sequen-
tially. Video server operating systems that include
video-specific enhancements to handle the unique char-
acteristics of video data are preferable.

The addition of a video file system that optimizes access
to video content is invaluable. A video server that in-
cludes direct input/output as a complement to buffered
input/output optimizes video data throughput. Operat-
ing systems that include in-kernel buffer management to
move video data directly from content storage to net-
work buffers can also increase performance.

Know your goals

Establishing a clear picture of what your server must do
and working with vendors to answer your questions will
help you make an intelligent video server purchase. B

Del Kunert is director, Interactive Video-on-Demand Business
Area Team for Concurrent Computer Corp. in Ft. Lauderdale, FL.
He canbereached at 732-870-4309 or del.kunert@mail.ccur.com.
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Serious SDI Testing

Jitter injection, amplitude attenuation,

Tests both active video and auxiliary data portions of SDI and error injection tell you if intercon-
signal and displays embedded audio stream numerically or nections have enough headroom.

as a waveform for easy recognition of proper test tones.

'Stop on Error' trigger catches auxiliary data embedding

errors and embedded audio errors.

Confirms strict compliance with
SMPTE and EBU standards.

Edge diagram of digital
waveform. Clearly displays
waveform shape and jitter. Fast,
automatic eye-diagram waveform
measurements are readable

from remote control port.

Long-term digital error logging
can grab 400 complete errored
frames for unattended burn-in

and overnight testing.

Advanced jitter features include
FFT analysis with automatic measure-

T h e D VA 1 8 4 C ments, output BNC connectors for
demodulated jitter and reference
clock to identify 'fingerprints'

Built-in test pattern generator provides of jitter sources.
stimulus and analyzes results conveniently.
You get 32 test patterns and the ability to
grab, create and store up to 400.

It's all here, Complete digital SDTV and widescreen testing at 270 and
360 Mbps, all in one very serious instrument that’s also easy to use. The
DVA184C is so accurate, fast and conclusive, you can bring systems up in
much less time, ship product on schedule, and nail equipment incompati-
bilities before they nail you. Plus, the DVA184C has been well-proven, with
demanding folks like HBO, ABC and SGI. Give us a call at 650-364-1853,

or hit our web site today.

SYNTHESYS

RESEARCH, I NC.

www.synthesysresearch.com
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Selecting
test
quipment
for digital
systems

It takes more than a
YOM to test today’s
digital systems.

By Kenneth Hunold

THE BOTTOM LINE:

As digital systems change from islands to oceans surrounding analog islands, test
procedures also need to change. To properly test digital systems, engineers need
knowledge and digital-ready test equipment. §

t has been said before that o matter what the VIR, HDTV or video server
format of tomorrow will be, tomorrow’s TV system will be digital. It has also
been said, when referring to testing and measuring digital TV systems, “Don’t
worry . .. it’s digital!” Although the first statement is probably true, the second
could not be farther from the wurh. Digital systems need to be tested just as much
as analog systems (albeit for different responses). Also, brand-new, all-digital
systems are rare, even today. New digital installations are most often built within
existing analog infrastructures and must interface with the existing analog facility.
It is important to test the facility as if it was an analog facility and also as a digital
facility. Depending on the mix of analog and digital systems, the order in which to
test for analog and digital compliance may vary. It is important to realize that both

November 1997  Broadcast Engineering 37
www.americanradiohistorv.com - ___ M=



Selecting test
equipment for
digital systems

tests must be carried out, effectively
doubling your initial proof-of-perfor-
mance test time.

What to test and why

Digital systems must be tested just as
much as analog systems. Only the na-
ture of the test and the equipment used
to perform the tests is different. Digital
television is only now entering the phase
of development where most digital vid-
eo equipment properly interfaces with
equipment made by other vendors.
However, this interoperability is not uni-
versal. In instances of finger-pointing
between (or among) vendors, it is often
left up to you — the customer — to
determine digital blame and how to
proceed toward compatibility. A good
place to start is with standards devel-
oped by organizations with established
standard-setting procedures, either na-
tional or international. These organiza-
tions include SMPTE, AES, ITU (for-
merly CCIR) and ANSI. Armed with
these manufacturer-neutral and commit-
tee-balloted standards (and they can be
quite an arm full!) you can begin to referee
compatibility issues at your facility.

For standard-definition video sys-
tems, the document referred to most
often is SMPTE 259M-1993, which
covers the serial transmission of digi-
tal video signals. Serial transmission is
the most popular digital video inter-
connection method. The SMPTE
259M standard covers multiple line
rates and data rates including, but not
limited to, 143Mb/s for composite dig-
ital systems (e.g., D-2 and D-3 VTRs),
270Mb/s component digital systems
(D-1, D-5 and other VTRs) and 360Mb/s
I18MHz-sampled component digital
systems (D-5 VTRs). Test equipment
capable of measuring SMPTE 259M
signals is considered an absolute neces-
sity in today’s digital facilities.

Today’s test equipment includes a vari-
ety of functions. Depending on how far
your facility’s transition to digital has
progressed, different types of test equip-
ment could be needed at different stages.
If serial digital distribution is used
throughout, then serial digital versions
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of most of the monitoring equipment
will be required. At one end of the cost
and sophistication spectrum, all that
might be required is a simple continuity
monitor. Often, this device serves as
nothing more than a waveform monitor
for the digital signal. It confirms signal
presence and little else. At the other end
of the cost and sophistication spectrum
is the digital analyzer. In addition to
waveform monitor capability, these de-
vices can also analyze the signal at the
interface level.

Routine monitoring of the signal for
continuity and video content can be
accomplished either with a purpose-
built SDI monitor or, perhaps on a
temporary basis, an appropriate qual-
ity D-to-A converter could feed your
existing monitor system. This raises
the question of whether implementa-
tion plans call for a composite digital or
component digital facility. Although
SMPTE 259M can be used for either
composite or component digital sys-
tems, it is usually a good idea to keep the

Standards documents

S!:mdards documents are necessary to define the details of complex systems and ensure stable ancl
reliahle operation. Listed below are standards documents from professional organizations that imay
bt blplul in defining and describing TV audio and video systems.

AES standards:

#.4[51-1992 (ANSI $4.40-1992). Transmission of two-channels periodically sampled and uniformly
puantized audio signals on a single twisted pair cable. User andl interface related data may also be
transmitten, This is a revision of the original 1985 document

» AE5-3iel-19495, This information document (id) descrifiz tranzmission of AES3-formatted data over
unhalanced cnaxial cable,

o ALS10-19071 (ANSI S4.43-1991). Serial Multichannel Audio Digital Interface (MADI). This
standard is fur ransmitting multiple AES3 channels over a 754} coaxial cable or optical fiber. This
interface is hecoming popular with digital console and multitrack recorder systems. Up to 56
channgls can Bie transmitted.

o AEST4-19492 (ANSI $4.48-1991). XLR-type connector gender and polarity. This standard specifies

a commar schieme for wiring XLR connectors in audio systems,

® AES17-1907 (A%SI $4.50-19111, Measurement of digital audio equipment. This standard specifies
methods for verifying the performance of digital equipment. Many tests are almost identical to thase
used when testing analog equiprert. Because of the requirements of digital audio equipmerit,
additional tests are included, This document is currently under revision

* AES26-1995. Conservalian of pularity of audio systems. This standard specifies the polarity of th:
signal at the different interface paints in the audio chain, particularly for the acoustical, electrical
and magnetic aspects.

SMPTE issues different kinds of standarels documents. These include “standards,” “recommended
practices” (RP) and “engineering guideline" [EG). Some of the relevant documents for analoy aril
diaital systems include:

* SMPTE 170M-1994 NTSC fir siudic systems;

= LG 1-1990 alignment citlor-bar signal (SMPTE bars):

* SMPTE 259M-1993 bit-serial 4:2:2 interface;

* SMPTE 125M-1995 bit-paralle:l 4:2:2 interface;

* SMPTE 244M-1995 bit-parallel NTSC composite interface;

* RP 165-1994 error detcclion check words and data flags (EDH);

= P 184-1996 jitter =pewification;

* KP 192-1996 jitter measurement;

+ EG-33 jitter characturistics and measurement:

= SMPTE 276M-1994 AES/EBU audio over coaxial cable (similar to AES-3id):

* EG 32-1996 AES/EBU emphasis and preferred sample rate;

* SMPTE 292M-1996 bit-serial 4:2:2 high-definition interface;

= SMPTE 240M-1995 analog HDTV production system 1125/60;

* EMPTE 26044-1992 digital HDTV production system 1125/60;

* SMP I 27444-1994 1,920x1,080 HDTV scanning 60Hz; and

* SMPTE %644 1,280x720 scanning 60Hz (this document has not been finalizei:

o AMSEEIASTIA 250-C-1989 Electrical Performance Standard For Television Tranzmission Systems.
This is the standard that all common carriers and most TV networks must comply with. Although
there i= nia digital performance specification that is analogous to 250-C, this slandard iz often applied
to the analog I/O of digital systems

Standards documents are available from:

"

Audio Engineering Snciety
Special Publicatirs Diepartment
60 E. 42 Street

New York, NY 10165-2520
Phone: 212-661-85 1
Fax:212-682-0477

HQ®@aes.org

http://www.ais.ors

Society of Motion Picture & Television Engineers
Standards Department

595 W. Hartsdale Avenue

White Plains. NY 10607-1824
Phone:914-761-1100

Fax:914-761-3115

eng@smpte oig

http//www.smpie.org
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Calibar. The pocket-sized NTSC test signal generator.

Until now, you had two choices when it came to
video calibration equipment—the rack-mounted
system or desktop-sized system. Serviceable, sure...
but hardly convenient. Because while it sits in the
patch bay, you run around plugging umpteen cables
in and out to get the readings you need. And on
location? Forget it.

But now, there’s Calibar.

It's the fastest, easiest, most portable way to
calibrate video equipment. No patch bay racks or
bulky, oversized test equipment. And no limits to
where you can use it. So, besides giving you fast
accurate readings in the studio, it's perfect for
off-site events and trouble-shooting in the field.

Just tuck the pen-sized Calibar in your pocket and
you're ready to go. Touch the button to generate
SMPTE color bars. Touch it again to calibrate

All trademarks and registered trademarks are the sole property of their
respective owners. © Copyright, NewTek, 1997.

convergence, do a line sweep, read color fields X
and so on. With its 10 bit digital architecture and ="
precision output, Calibar accurately performs 24 =
test pattern functions...that’s as many as most

rack systems.

It's fast, easy, and, at under three ounces,
extremely portable. Just try taking your
rack-mounted system along.

And speaking of small, Calibar costs a fraction of

a rack-mounted system. So if you're ready to pull
the plug on your old system, call: 1-800-843-8934
for more information.

www.newtek.com

1-210-370-8000
Fax: 1-210-370-8001
Anonymous FTP site:

ftp.newtek.com
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Selecting test
equipment for
digital systems

big picture in mind and make a facility-
wide choice whenever possible. This
decision needs to be consistent with
equipment depreciation and other eco-
nomic and technical trade-offs.
Attheinterface level, the SMPTE 259M
signal must be monitored for peak-to-
peak amplitude, rise time, overshoot
and jitter. These tests determine the qual-
ity of the hardware used to serialize the
signal. They can also give a clue to the
stability of the clock circuits in the orig-
inating hardware or any other signal re-
clocking or regeneration stages. Once
the signal is passed through a transmis-
sion device (which could be a DA, coax-
ial cable or coast-to-coast fiber/satellite
link), the signal needs to be checked at
the receive end. A common indicator of
digital signal health is the “eye pattern.”
It is used as an indicator of how well a
device will be able to differentiate be-
tween the states of the interface. The
more separation between the upper and
lower states and the sharper the transi-
tion between the two states (which both
determine how “open™ the eye is), the
better a serial receiver will be able to
determine the difference between the
two states of the signal. Most serial
receiver chipsets include an automatic
cable equalizer to correct for the high-
frequency roll-off of the coaxial cable. It

For more information

For background information, read these re-
lated articles in Broadcast Engineering:
“Transition to Digital: Testing Serial Digital,”
Parts 1&2, August and September 1997.
“Testing Digital Systems,” November 1996.
“Testing MPEG-Compressed Signals,” Febru-
ary 1996.

“Transition to Digital: Testing Serial Video,”
November 1995.

“Testing Fiber Systems,” November 1994,
“Production Clips: Production Test Equip-
ment,” Parts 1 &2, August and September 1994.
“Automated Testing for Video,” November
1993.

“Testing Audio — Automatically,” November
1993.

“CCD Camera Testing,” sidebar to “The Latest
in CCD Camera Technology,” July 1993.
“Performance Testing of Digital Audio Equip-
ment,” Novermber 1992.

“Ruggedness Testing for Transmitters,” No-
vember 1992.

“Multitone Audio Testing,” July 199 .
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is this equalizer that allows the digital
signal to be transmitted over cable dis-
tances varying from a few inches to a
thousand feet.

Digital test equipment must also al-
low you to check the quality of the
original A/D conversion. Because a sig-
nal, once digitized, is difficult to mod-
ify, it is imperative that the original
conversion from analog to digital be
done correctly. SMPTE 259M specifies
how digital video signals are serialized
into a single bitstream for transmis-
sion. In order to fully examine a digital
signal, it is often necessary to examine
the individual samples. ITU-R Recom-
mendation 601 describes how an ana-
log video signal is to be sampled. The
continuously varying analog signal must
first be broken down into a series of
discreet samples. These samples are
then quantized, resulting in a number
that describes the signal amplitude at
that point in time. This number can be
expressed to a certain precision by us-
ing a certain number of bits, typically
eight or 10 for video signals. This al-
lows you to see exactly what the “video
level™ of the signal is, limited only by
the number of bits used to describe the
signal. For the luma portion of the
component digital signal, “100%” is
equivalent to a 10-bit sample value of
940 (decimal), and black level is equiv-
alent to a sample value of 64 (decimal).

SMPTE259M also defines certain non-
video codes that are used in the system.
In component digital systems, horizon-
tal sync pulses are replaced by numeric
codes reserved for synchronization sig-
nals. Test equipment should detect these
codes and also indicate if they occur
when they are not expected. The por-
tion of the signal outside the active video
portion (in what could be considered the
horizontal and vertical blanking inter-
val of an analog signal) can be used to
transmit other digital data. This ancil-
lary data can include audio, time code,
CRC checksums for error detection and
other data. This data should be avail-
able for inspection and possible analy-
sis, depending on the intended use and
location of the test equipment.

Don't forget the audio

Similar to digital video, digital audio
signals must be monitored at the audio
level and the interface level. The most
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common digital audio transmission
standard used in broadcasting is AES3-
1992. It describes the coding that digi-
tal audio signals should use for trans-
mission. Again, just like the video sig-
nals, the signal must first be sampled
and quantized into discrete values.
Common sampling rates include
44.1kHz for CDs, 32kHz for some
radio transmission systems and some
consumer DV systems and 48kHz for
almost all other professional applica-
tions. Common quantizing resolution
values include 16-bits per sample for
CDs, 18- and 20-bit converters for
digital disk recording and digital VTRs
and up to 24 bits for “audiophile”
systems. The AES standard allows for
a maximum of 24 bits of audio data to
be transmitted. Once these samples are
made, the analog values must be quan-
tized into a discreet value. The number
of bits used to describe the digital audio
value is determined by the A-to-D con-
verter. Currently, most audio systems
use less than the full 24 bits allowed by
thestandard. Testequipment that shows
the number of active bits is useful to tell
if any processing equipment is truncat-
ing, or reducing, the number of databits
describing the audio signal, thereby
reducing the resolution of the system
and adding distortion.

Many times, all that is desired is to do
traditional analog audio testing on sig-
nals that exist in the digital domain,
e.g., frequency response, THD+N, noise
floor, etc. Typically, you are measuring
the quality of an A-to-D conversion.
Although not trivial, current DSP tech-
nology certainly makes such analysis
feasible. In addition to testing the accu-
racy of the data used to convey audio,
the actual interface itself must be
checked, as in digital video systems.

Audio test equipment must be able to
measure the AES interface for parame-
ters similar to those parameters mea-
sured on the video interface. These
parameters inctude p-p level, rise and
fall time, overshoot and jitter. Beyond
that, test equipment should be able to
detect bit activity and decode status
byte information. If the information
contained in the status bytes does not
agree with the actual condition of the
interface, problems could occur. For
example, compatibility problems can
arise when a device receives a 48kHz-
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Selecting test equipment
for digital systems

sampled signal, but the status bytes indicate that the signal
sample rate is 44.1kHz.

Audio monitoring moved beyond the VU meter a long time
ago. Stereo introduced two channels (and meters), as well as
phase and polarity concerns. “X-Y” monitors became pop-
ular for phase measurements and evolved into “sound-field”
monitors. This type of monitor places the L and R axes at 45°
either side of vertical to indicate stereo placement. DTV will
bring an increase in the number of channels that can be
transmitted. This increase to six-channel audio (used in the
5.1 channel ATSC transmission system) will raise many
questions and concerns about how to monitor these audio
channels for maintenance and production. Some designs
that have not been used since the “quad” days may have to
be dusted off. (That’s “quad” as in quadraphonic sound, not
quadruplex VTRs!) Apart from just an increase in the
number of channels, operational, maintenance and trans-
mission monitoring of this new format will be a challenge
that has largely not been met by current products.

HDTV is right around the corner

What about the future? In addition to dealing with the
operational needs of producing 5+ channel sound, the digital
interface used tomorrow will be different from the digital
interface used today. For HDTV signals, the data rate for the
10801 and 720P signals is approximately 1.5Gb/s. This is
more than four times the highest data rate supported by
SMPTE 259M. A new standard, SMPTE 292, has been
developed to address serial HDTV transmission via coaxial
and fiber-optic cable. There are many similarities between
the two standards, and similar parameters will need to be
checked, although at a much higher data rate. Test equip-
ment for this interface is rare today, but it is hoped that
interface tests and data analysis similar to what we currently
perform on SMPTE 259M will also be able to be carried out
on the new HDTYV interface.

The trick to selecting test equipment for digital systems is
to categorize the types of measurements that need to be made
in each operating area. Not every operating area needs the
detailed analysis tools that a maintenance area would re-
quire. Also, tools used in the construction and commission-
ing of digital facilities are different from the tools used in a
day-to-day operating environment. Digital signals do not
need to be checked for level and frequency response on a
daily basis (although these tests can provide an operator
with a comfort zone and a reality check). It is, however,
important to make sure that analog levels are properly
converted to digital. Many of the new pieces of test equip-
ment include data analysis tools that are new to engineers
who were formerly required to test analog facilities. We will
need to test digital systems just as rigorously as their analog
predecessors. Although we will be looking at different
parameters with different tools, the end result, the best
signal quality possible, remains the same. [

Kenneth Hunold is an audiofvideo project engineer for the ABC Engi-
neering Laboratory, New York.
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Maintaining
satellite

equipment

It’s no fun fixing a
dish when it's 10°
below zero with
12 inches of show
on the ground.

By Philip
Hejtmanek

THE BOTTOM LINE:
Over the last 20 years. satellite
delivery of program and commercial

th what

remains critical. Loss of satellite

,
either directly through loss of
primary programming or indirectly

downtime. $

Photo:Periodic inspection and tighten-
ingofcomponents connections are criti-
cal to maintaining system reliability.

44 Broadcast Engineering

atellites in geosynchronous orbit are extremely effective platforms for

point-to-multipoint distribution of broadcast program material. Nearly

all broadcast facilities in the United States have at least one satellite

receive terminal. These terminals typically are used daily to acquire
network feeds, syndicated programming, weather data or news. Some stations also
have uplinking capability, allowing them to send program material or data to a
satellite for reception by others. All too often, though, station operators install this
mission-critical equipment and promptly forget about it — until the day it fails.
Simple maintenance procedures done on a regular basis can easily prevent
unexpected downtime.

Broadcast satellite facilities can be divided into two general types: fixed and
mobile. Most stations have at least one example of a fixed receive system — the
network or syndicated program downlink. Often, these systems feature a simple
fixed-dish antenna locked down on a single satellite, but many facilities have
motorized satellite antennas, capable of steering to multiple satellites. Fixed
systems can be either receive-only or transmit/receive. Some receive-only systems
feature antennas with spherical (rather than parabolic) reflectors, capable of
receiving multiple satellites at the same time.

Many TV stations and networks also operate mobile satellite systems. One of the
most common is the Ku-band satellite uplink truck for news operations. Addition-
ally, a significant number of C-band mobile uplinks are used mainly for sports or
network backhauls. In many cases, these large, full-bandwidth analog trucks are
giving way to smaller systems that rely heavily on digital compression technology to
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reduce bandwidth and power require-
ments. Naturally, the maintenance
problems with all satellite trucks are
compounded by the fact that the equip-
ment is subjected to the rigors of the
North American highway system, along
with countless potholes. There are also
flyaway Ku-band systems, which are
uplinks in a shipping case, ready for

deployment anywhere in the world.

Set a maintenance schedule

The best way to make sure that
satellite equipment is properly main-
tained is to set a maintenance sched-
ule and stick to it. Virtually all man-
ufacturers of satellite equipment rec-
ommend that checks and mainte-
nance steps, such as lubrication, be
done at regular intervals. It is well
worth the extra effort to log test
point values and meter readings fol-
lowing the installation of new equip-
ment. Then, changes in parameters
from the nominal values can indicate
potential trouble spots.

Because elements of a fixed satellite
terminal are installed outside, it is
best to perform outside work when
the weather is favorable. Anyone
who has done significant work on a
satellite dish in the dead of winter
understands this firsthand. One un-
avoidable task for those in northern
locations is sweeping snow out of un-
heated satellite dishes. And, at any time
of the year, high winds may move an
antenna and necessitate repointing.

A fixed system consists of an antenna,
an antenna controller (in the case of
motorized dishes), a feed system, an
interfacility link and receive-only or
transmit/receive electronics. The elec-
tronics segment of a receive-only sys-
tem could be a simple receiver/demod-
ulator, an integrated receiver-decoder
(IRD) or separate receiver and decoder
components. A majority of satellite-
borne communications systems feature
encryption for security purposes, so
the decoder is often a key element.
Transmit/receive systems feature simi-
lar receiver elements, in addition to
encryption encoders, RF exciters and
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high-power amplifiers. C-band trans-
mit systems frequently use klystron
amplifiers at 6GHz, with output power
measured in kilowatts. Ku-band trans-
mit systems generally have traveling
wave tube amplifiers (TWTAs) with
output power levels from 100W to
300W at 14GHz.

Mobile systems have an additional
element to consider — the maintenance
of the prime mover, as well as the
electronics and antenna. Vehicle manu-
facturers have specific maintenance

For the safety of those involved, always remove
power from the drive motors before starting any
maintenance.

schedules established for their prod-
ucts, and it is wise to follow them.

Maintaining fixed antenna systems

When it comes to maintenance, the
simplest part of a satellite system is
often forgotten. Once the satellite an-
tenna is properly installed and aligned,
it is frequently ignored. The antenna is
often the most difficult element to ser-
vice; freeing up a stuck 9m dish in a
snowstorm can be tough. For that rea-
son, this is the system element that
probably deserves the most attention.

Non-motorized satellite antennas typ-
ically require little maintenance other
than general cleanup. Sometimes, strong
winds can move an antenna away from
the correct positioning, so repointing is
needed. Always try to repoint an anten-
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na while the desired satellite is in the
“center of box” (satellites drift around
their nominal position slightly). Infor-
mation about satellite drift and center-
of-box timing is available over the phone
from the satellite controllers.

The first step toward ensuring reli-
able operation of a motorized antenna
is a periodic visual inspection, general
cleaning and lubrication. The reflector,
feed system, motor assemblies, jack-
screws and base should be closely ex-
amined for loose or missing parts or
bolts. Thermal cycling and normal
motion can easily loosen up fasten-
ers. Mechanical components can be
cleaned with a stiff brush, cloth or
compressed air. Corroded parts or
hardware should be cleaned or re-
placed. Loose screws or bolts should
be torqued to the manufacturer’s
specifications.

Maintenance is also important to
the electrical components of a mo-
torized reflector. Azimuth, elevation
and polarization motor drive sys-
tems should be exercised periodical-
ly, and limit switches should be
checked for proper operation. All
AC wiring and control cables should
be checked for cracked, discolored
or burned insulation. These symp-
toms usually indicate overcurrent
conditions or poor connections. Load
center circuit breakers for the drive
motors, as well as the ground fault
protectors for accessory AC duplex
outlets, should be checked for safe
and positive operation. Tighten ter-
minals and connections at the load
center and electrical junction boxes
associated with the motor drives.

It is a good idea to record the operat-
ing AC voltages and currents for each
of the phases in a motor drive circuit
upon installation and then at periodic
intervals. Deviation of more than 5%
from the installation values can indi-
cate troubles to come. Electrical enclo-
sures should be opened and the insides
checked for watertight integrity and
signs of arcing or discoloration.

Jackscrews, motors, gearboxes, bear-
ings and pivot points should be lubri-
cated to manufacturer’s specifications
at the specified interval. The rubber
boots on jackscrews should be inspect-
ed for cracks or tears. In corrosive
saltwater environments, exposed fas-
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teners and hardware should be treated
with an anti-corrosive spray or com-
pound to minimize long-term damage.
Always remove electric power from
motor drives before servicing them.
Serious injury or damage could result if
the antenna was inadvertently moved
during maintenance.

Caring for feeds and
interfacility links

Feed windows and horn assemblies
should be closely inspected for dirt or
foreign objects. Birds, wasps and bees
have been known to nest in feed sys-
tems, resulting in poor receive system
performance. Obstructions in transmit
feed systems can result in excessive
VSWR and possible amplifier damage.
Low-noise amplifiers and downcon-
verters should be checked for proper
operation and weatherproofed.
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Interfacility links (IFLs) are basically
transmission lines that connect the an-
tenna system to receivers or power
amplifiers. Most receive systems use
coaxial cable for this purpose, while
transmit amplifiers are generally con-
nected to the feed through the use of a
waveguide. Waveguides are usually
pressurized with dry air or nitrogen to
prevent moisture from entering. A reg-
ulated positive pressure of about 0.5psi,
even in the case of a small leak, will
usually keep the water out. Loss of gas
pressure in the nitrogen tank is a sure
sign of a leak. Leaks most frequently
occur at rotary joints or flexible
waveguide sections, especially in the
area of the feed. IFL connectors should
be clean, tight and waterproofed to
minimize VSWR losses.

Transmit and receive electronics

Maintaining satellite terminal elec-
tronics is much the same as for main-
taining other equipment types. In gen-
eral, if adequate airflow and cooling is
available, the equipment should oper-
ate properly. It is important to change
air filters associated with power ampli-
fiers at regular intervals, typically on a
quarterly basis, depending upon the
environment. Air-conditioners and heat
exchangers should be kept unclogged
for maximum efficiency. High-voltage
power supplies and amplifier assem-
blies need to be vacuumed (with the
power turned off, of course) and all
connections tightened at least twice a
year. In general, most of the same pro-
cedures used in broadcast transmitter
maintenance hold true for satellite
equipment.

Modern RF exciters and solid-state
amplifiers require little maintenance,
but it is prudent to check carrier and
subcarrier frequencies and RF power
levels on a quarterly basis. A monthly
log of amplifier meter readings is an
invaluable resource when troubles crop
up. A good spectrum analyzer, frequen-
cy counter and RF power meter are
essential tools for maintaining satellite
uplinks.

Satellite receivers and IRDs generally
need nothing more than a cool place to
operate. The same holds true for en-
cryption encoders, decoders and digi-
tal satellite modems. If encryption/de-
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cryption equipment is mounted in a
secure area, it is wise to affix a sign with
key passwords and telephone numbers
to the equipment; in the event an emer-
gency re-authorization is needed, it can
save time.

Keeping mobile satellite
systems going

Packaging a complete satellite uplink/
downlink system into a vehicle often
results in airflow and cooling
compromises. Equipment is typ-
ically closely packed in racks
and supplemental air condition- |
ing is a must. Many problems
occur as a result of vibration
caused by over-the-road travel.
Close inspection of rack-mount-
ed electronics is much more crit-
ical in the satellite truck. Coax
connectors and AC plugs have
anuncanny way of coming apart
at the most inopportune times.
Even the racks can become loose
on a rough trip. Keep all air
filters clean.

Vehicle maintenance is as im-
portant as electronic mainte-
nance for a satellite truck. A
good truck operator will make
daily inspections of truck en-
gine oil, brake fluid and tire
pressure levels, as well as fuel
system integrity. The motor-
ized antenna systems used on
uplink trucks are more com-
plex than those used in fixed systems
and should be frequently inspected
for proper operation and loose or
missing parts. Leveling jack systems
require periodic lubrication, and the
AC electric generators onboard most
trucks require periodic oil changes,
lubrication and tune-ups. Circuit
breakers should be checked quarter-
ly for positive operation and period-
ic maintenance checks can prevent
lost news shots or lost revenue.

Sometimes, the air for amplifier cool-
ing is drawn from the outside, so spe-
cial care should be taken to prevent
condensation from forming in high-
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voltage power supplies, amplifier cav-
ities and TWTAs. Arcing in these areas
can cause major damage to expensive
amplifier tubes.

Flyaway systems take the worst abuse
— bouncing around inside packing
cases while being shipped to the far
corners of the world. Again, periodic
maintenance can spell the difference
between success and disaster. In flya-
way systems, mechanical elements of
the antenna and equipment packs
should be inspected for lost or missing
parts before each shipment. A flyaway
system should always be set up and
tested before it goes on the road. Inter-

Duetoincreased stress from vibration and weather
extremes, mobile uplinks require frequent inspec-
tion and lubrication of mechanical components.
(Photo courtesy of Southern lllinois University
Broadcasting Service, Carbondale, IL.)

connect cables need to be tested and
each case should be inspected for dam-
age before the unit is shipped.
Maintenance is mostly common sense.
Time spent on careful inspection and
care of satellite equipment is worth-
while. Most problems are found before
they can affect the operation of the
equipment. Ignoring the need for peri-
odic maintenance is false economy, and
the payback for skipping maintenance
can be disastrous. n

Philip Hejtmanek is director of technical opera-
tions for WWJ-TV, Detroit, ML.
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Editing MPEG
without a loss in
picture quality is
difficult, but not
impossible.

By Mike Knee &
Nick Wells

THE BOTTOM LINE:

Seamless concatenation can refer to
the process of splicing an MPEG
bitstream or the lossless
concatenation of compression
encoding and decoding operations.
Within most MPEG-2 flavors, either
operation is nearly impossible
without restricting flexibility or
increasing the bit rate beyond what
would be considered efficient
compression. However, the benefits
are considerable and work toward
this goal is ongoing. $

Photo: Motion-compensation param-
eters 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. The inner window
shows lines representing direction
and length of the first motion vector
for each macroblock. The outer
window’s color overlays indicate the
direction of motion compensation for
each macroblock. Green indicates a
forward predicted macroblock, red
for backward and blue for bidirec-
tional. Parameters such as these are
preserved by the MOLE.
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Lossless editing
with the “MOLE”

or broadcasters, a wide variety of processing is performed on conven-
tional signals including real-time cuts, crossfades and wipes. Addi-
tionally, captions and logos must be inserted into full-frame signals as
necessary. Video production requires all of the above and frame-
accurate editing. As MPEG-2 becomes widespread, users will expect to perform
these same functions on MPEG-2 signals. Unfortunately, these “simple” tasks are
far more difficult on compressed signals than on baseband signals. One of the
difficulties is the absence of a “standard” MPEG-2 bitstream. There are different
bit rates, levels and profiles. There are also different types of bitstreams, including:
elementary, program and transport streams. Properly handling these signals will
require transcoding between different bit rates, levels and profiles, as well as
creating new transport streams from elements of old ones.

The MPEG-2 standards focused on moving compressed signals from the studio
to the viewer, with little consideration toward signal handling at the network level.
Because of this, switching MPEG-2 streams in real-time is problematic. Current
switching solutions can be classified into three categories: naive cascading,
restricted MPEG-2 and bitstream splicing.

Naive cascading fully decodes the MPEG-2 signal prior to processing and fully
re-encodes it afterward. Once decoded to baseband video, the signal could be
switched or sent through a DVE. Under some circumstances no processing would
be done, but the signal would be re-encoded at a different bit rate or with a different
flavor of MPEG-2. In this case, the processing involved constitutes a transcoder.
Fully decoding the picture is usually required for complex effects, because the
effects require access to the pixels. However, in a situation such as master control,
a switch of this type simply passes the input to the output the majority of the time.
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Lossless editing
with the “MOLE”

The result is an additional cascade {gen-
eration) of the MPEG-2 decoding/re-
coding process. Within a typical broad-
cast chain, several cascades are likely.
The loss in picture quality caused by
multiple cascadesis typically about 5dB.
This loss can be reduced by using a
milder compression, but at the expense
of an increased bit rate. Because of this,
naive cascading is not considered a real
solution to the concatenation problem.

The restricted MPEG-2 approach
avoids the concatenation problem by
compressing to a limited subset of
MPEG-2. This allows something like
frame-accurate editing to be performed
on the bitstream. An example is the
Sony SX system that uses an IBIBIB . . .
GOP structure. Simple edits can be per-
formed with minimal intermediate pro-
cessing around the edit point. Unfortu-
nately, the IBIBIB . . . structure requires
a higher bit rate for a given level of
quality than an IBBPBBP . . . structure.
One benefit of the higher bit rates is
that naive cascading can be performed
with reduced loss. The main benefit of
the restricted approach is that it offers
a genuine solution to the concatenation
problem. The downside is its incom-
patibility with mainstream MPEG-2
coding. In a closed environment, this
may be acceptable. However, MPEG-2
Main Profile’s success suggests it will
increasingly be used as the medium for
contribution (e.g., from SNG equip-
ment), primary and secondary distri-
bution (e.g., in digital terrestrial TV
systems) and archive storage (e.g., in
the ACTS AURORA project). Using a
restricted version of MPEG-2 for edit-
ing, followed by a transcoding to Main
Profile is less than attractive. And, the
higher bit rates undermine the benefits
of using compression in the first place.

The bitstream splicing approach at-
tempts to do a “cuts-only” bitstream
switch. It does not work for the more
complex functions, such as crossfades
or caption insertion and does not ad-
dress transcoding. The SMPTE has car-
ried out significant work in this area.
Its Working Group PT20.02 (Switch-
ing and Synchronization) set up an ad
hoc group that has proposed a stan-
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dard for bitstream splicing. Two splice
types are proposed: ‘seamless’ and ‘non-
seamless,” depending on how a decoder
behaves when it receives the spliced
bitstream. Seamless splicing is suitable
for certain types of switching, but im-
poses restrictions, such as when the
switch can be performed. Non-seam-
less splicing imposes requirements on
downstream decoder behavior. The dis-
advantages of bitstream splicing in-

b
Work on th
Hampshire, England.

o

clude a lack of flexibility and the re-
quired changes in encoder/decoder op-
erations. Despite these disadvantages,
bitstream splicing could be useful for a
low-cost solution in some applications.

The ATLANTIC project

The ATLANTIC project was under-
taken by several companies, including
Snell & Wilcox and the BBC. Among
the goals was the development of equip-
ment and products that allow for the
switching and editing of MPEG bit-
streams without impairments.

The ATLANTIC approach recogniz-
es that most processing operations re-
quire access to decoded pictures. Be-
cause of this, there is an inevitable
cascade of decoding/recoding opera-
tions. In naive cascading, the side infor-
mation including motion vectors and
coding mode decisions that relate to the
decoded picture are thrown away. This
forces the decisions to be re-made when
the signal is re-encoded. In ATLANTIC
cascading, the side information is trans-

November 1997

WWW.americanradiohistorv.com

Tl g L -
e MOLE is under way at the Snell & Wilcox research laboratories in

ferred to the re-encoder where it can be
reused. This side information is given a
formal data structure known as the
information bus. (See Figure 1.)

The ATLANTIC decoder is a stan-
dard MPEG-2 decoder with an infor-
mation bus output synchronized to the
video output. Later, in the Dim coder
{encoder), all the coding decisions are
taken from the information bus. This
ensures the re-encoding process is nearly

identical to the previous encoding. The
only cascading impairments introduced
are due to mismatches between the
DCT and inverse DCT functions. These
only amount to about 0.0002dB.
Decoding and re-encoding the bit-
stream as a permanent transparent pro-
cess is useless. However, the benefits
become apparent within the context of a
larger process. The main processes that
use the information bus are picture op-
erations and transcoding. Picture oper-
ations process the picture and the infor-
mation bus before re-encoding. In the
transcoding process, no picture pro-
cessing is required, but re-encoding is
performed with some parameter chang-
es, typically a change in bit rate.
Picture operations can be illustrated
with the example of a bitstream switch.
Using the information bus technique,
an unrestricted switch can be performed
and the technique can be extended to
include crossfades and wipes. The block
diagram of a bitstream switch using the
information bus is shown in Figure 2.
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Lossless editing
with the “MOLE”

In 1t, synchronized decoded video sig-
nals are switched using existing tech-
nology. In the steady state, when bit-
stream A is selected, the information
bus is passed unchanged from decoder
A to the Dim coder. The out-

consist of new information.

The re-encoder must lock to the new
information bus quickly, thereby once
again eliminating any cascading im-
pairments. For most coding decisions,
a lock can be obtained as soon as the
switching period is over. However, an
additional recovery period may be need-

the decoder-re-encoder unit out of the
circuit and replace it with a compensat-
ing delay. In fact, the only calculations
required to perform the switch take
place near the switching period. This
same switch could be implemented ef-
ficiently in an editing system using non-
real-time software processing. There

are no restrictions in the

put bitstream is essentially
identical to input bitstream
A. The same thing occurs af-
ter the switching operation,

BrsTREAM [ATLANTIC | 250+ ATLANTIC |BimsTheam | Telacive or absolute GOP
DEC i . DIM CODER structures of the two bit-
1 INFO - streams. In the example,

- bitstream A has a regular,

when bitstream B is selected.
Near the switch point, nei-
ther information bus is usable due to
references made to picture information
on the wrong side of the switching
point.(See Figure 3.) During this switch-
ing pertod, the re-encoder is on its own
and works as a full MPEG encoder. It is
not possible to eliminate cascading
impairments during this period by us-
ing the information bus. This is be-
cause, from an MPEG point of view, the
majority of the pictures to be coded

AR
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and software solution:
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Figure 1. Cascading using the ATLANTIC technology includes
the use of the information bus.

ed to address buffer fullness issues.
(For more information, see “Editing
MPEG Bitstreams,” October 1997.)
During this recovery period, the re-
encoder 1s essentially operating as a
transcoder. Once the buffer issues have
been accommodated, the re-encoder
can be fully locked to the new informa-
tion bus and the steady-state cascade is
re-attained. At this point, it would be
possible (though unnecessary) to switch
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common, IBBPBBP...struc-
ture, but bitstream B has an
almost random-looking, but perfectly
legal structure.

The MOLE

In principle, the switch could be re-
placed by a production switcher or
DVE, enabling a full range of functions
to be performed on the decoded pic-
tures. The only problem is in the han-
dling of the information bus signals.
They would need to be passed around

PCI board
and powerful
Windows NT
software
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Lossless editing
with the “MOLE"

the switcher and processed separately.
However, some knowledge of the
switcher’s status would be needed. This
requirement can be overcome by con-
verting the information bus into a spe-
cial format known as the “MOLE,”
which allows for the use of conventional
digital studio equipment. Whenever the
input signals are passed untouched, the
MOLE associated with that signal is
also passed automatically. In this manner,
the MOLE “burrows through” the stu-
dio equipment and emerges at the other
end, ready for use in re-encoding. Con-
versely, whenever the equipment affects
the signal, such as during a crossfade, the
MOLE is automatically destroyed and
cannot be used for re-encoding.

The information bus is inserted into
the video signal by the “MOLE com-
poser” at the output of each ATLAN-
TIC decoder and is decoded by the
“MOLE interpreter” at the input to the
ATLANTIC encoder. (See Figure 4.)

For proper operation, the information
bus must pass transparently through
studio equipment. To do this, several
conditions must be satisfied, including:
* the MOLE must be invisible on the
video signal;

e the studio equipment must be capable
of passing the MOLE signal without
error; and

e the encoder must detect when the
MOLE is no longer valid. When the
MOLE is invalid, the encoder must
make its own coding decisions.

The ATLANTIC technclogy imposes
no special constraints either on up-
stream encoders or on downstream
decoders. However, the quality of the

first compression encoder in the chain
needs to be as high as possible, because
it defines the quality throughout the
chain. Prototype ATLANTIC decoders
and encoders, including MOLE pro-
cessing, have been demonstrated.

Transcoding

In addition to picture operations, bit-
rate transcoding can be performed. In
this scenario, the information bus is
passed from the decoder to a Dim cod-
er, but intermediate pixel-based pro-
cessing is not used, eliminating the need
for the MOLE. Two transcoder types
are being investigated. The first is a
‘drifty’ transcoder.

BITSTREAM A | ATLANTIC /PECA vipED
DECODER A FF SWITCH | |00
‘ 0
INF
ATLANTIC
BUS A BITSTREAM
I L e DIM CODER
BITSTREAMB_| ATLANTIC INFORMATION| BUS
" DECODER B BUS
NFo | PROCESSOR
BUS B

Figure 2. Bitstream switch using the information bus.
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Lossless editing
with the “MOLE”

In the drifty transcoder, the decoding
pipeline stops at the generation of in-
verse-quantized DCT cocfficients.
These coefficients are then requantized
under the control of a bit-rate control
algorithm set to the new bit rate. The
information bus is passed from the
variable-length decoder to the variable-
length encoder for insertion into the
new bitstream. The transcoder is drifty
because the predictions gencrated in
the downstream decoder will not match
those gencrated in the upstream coder,
causing accumulated errors in succes-
sive P pictures through the GOP. This
architecture only provides limited op-
portunities for changing coding pa-
rameters, such as prediction modes.
However, under some circumstances,
such as when transcoding to a slightly
lower bit rate, these restrictions may
be acceprable.

The second type is a “full” transcod-
er, in which the decoder and encoder
prediction loops are implemented. Even

here, some decoding and re-encoding
steps can usually be left out, such as
4:2:0 to 4:2:2 conversion and picture
re-ordering. With this architecture, no
drift is introduced and it is possible to
change some of the coding parameters.
However, if prediction parameters are
not changed, the architecture can be
simplified, using only a single predic-
tion generator.

decision level choices can be improved
with knowledge of the previous quanti-
zation process. Requantizers such as
these can provide significantly better
picture quality at a given bit rate than the
naive use of a commonly used quantizer.

Up to this point, the assumption has
been a stand-alone transcoder. Howev-
er, the full transcoder can be applied to
any switching or processing equipment

BIBBPBBPBBPBBI
BPBPBBIBPBBPBP

SEQUENCE A: IBBPBBPBBPB
SEQUENCE B: BPBPBPIBPBP
SWITCH POINT: >
OUTPUT SEQUENCE: IBBPBBPBBP ?

7777771 BPBBPBP

Figure 3. When a switch is done on two streams, the information bus can be used to
reassemble the output stream. However, near the switch point, some frames must be re-
encoded because needed information does not exist.

For both transcoder types, requanti-
zation is important. In all MPEG en-
coding, including the re-encoding in a
transcoder, the inverse quantizer re-
construction levels are specified in the
standard. However, the quantizer deci-
sion levels are not. The decision levels
can be chosen to optimize picture qual-
ity at a given bit rate. For transcoding,

using the MOLE. In fact, transcoding is
necessary during the recovery period
following a switch. The transcoder’s
architecture makes it possible to spec-
ify an arbitrary bit rate at the switch
output or to deliver arbitrary bit rates
at the inputs so that transcoding is
automatic whenever necessary.
Contined on page 77
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*management system
* integrated receiver/decoders (IRDs)

* encoders
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18" via built-in slider.

Heavy duty
cable bar

tions, even after
installation.

The Easy Patch series of easy to use You asked for innovation, productivity and
patchbays eliminates signal degradation and value in a patch bay series and Neutrik listened.
offers excellent crosstalk performance required Demo Easy Patch for yourself. Call
in today’s broadcast facilities, mobile trucks, 732-901-9488 and ask for our NEW product

recording studios and audio installations. guide and the name of your nearest Neutrik
Their analog/digital signal capability, representative.

reduced wiring time and quality workmanship Neutrik... your one stop source for all your

are unmatched by competitors’ patchbays. audio connector needs...today and tomorrow.
The Easy Patch gives you features

and options no other patchbay provides:
@ Galvanized, heavy duty metal housing.
® Flexible depth from 14” to 18”.
® Hard gold plated contacts designed
specifically for A/D signals. . i
® Six jumper switching configurations. NPP-TT/TB at 7'/2" depth with .
® Ten color coded ID tabs - optional. spring loaded terminal block connegtion.

@ NS & B a -/ /

CONNECTING THE WORLD

195 Lehigh Avenue, Lakewood, NJ 08701-4527
Phone: 732-901-9488 Fax: 732-901-9608 E-Mail:neutrikusa @aol.com
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Understanding and
testing the
8VSB signal

A basic under-
standing of the
concepts used
for 8VYSB can be a
powerful trouble-
shooting tool.

By Linc Reed-
Nickerson

THE BOTTOM LINE:

DTV brings with it many new
challenges, among them, the
transmission of information using
symbols rather than analog waves.
Although maintaining digital
transmission facilities requires many
of the same procedures used in
analog facilities, a variety of new
tools and techniques will be required
to ensure noise- and error-free
information transmission. Engineers
charged with the maintenance of
these new systems need to become
familiar with these new tools and
technigues as soon as possible. $§

Photo: A variety of equipment is re-
quired for 8VSB encoding and decod-
ing. Pictured is the equipmentused at
the Model HDTV Station, WHD-TV,
Washington, DC.

62 Broadcast Engineering

odern high-definition television was born in the mid-"80s. Since
then, we have seen the formation of the Grand Alliance and the
adoption of 8VSB as the U.S. DTV transmission standard. Most
likely, 8VSB will be adopted by many countries using 6MHz channel
bandwidths, while many countries with 8 MHz channel bandwidth are adopting
the DVB-T standard, which recommends coded orthogonal frequency division
multiplex (COFDM). COFDM uses thousands of orthogonaly spaced carriers,
each of which carries a portion of the data at a low symbol rate.

The Grand Alliance bitstream

The 19.39Mb/s digital signal fed to an 8VSB transmitter is referred to as the
Grand Alliance (GA) bitstream. It contains MPEG-2 encoded video, Dolby AC3
audio and data, all packaged into 188-byte data packets. Packets consist of a sync
byte, followed by a byte packet header (information about the packet), an
adaptation packet of varying length and the data payload. Packet length was
chosen for optimum coding performance in the transmitter’s exciter.

In the exciter (see Figure 1.), the data is randomized as required by the FCC. The
goal of randomization is to guarantee a flat, noise-like spectrum. For instance, if
the GA input stream is lost, resulting in long streams of “1s” or “0s” or if a number
of high-power symbols occur in a row, the randomizer assures that the output
signal will not cause interference with existing NTSC channels. Randomizing also
improves performance in the receiver recovery loops.

After randomizing, the data is sent to a Reed-Solomon coder. Reed-Solomon
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EEV already offers the most comprehensive range
of digital 10Ts.

8 These have been developed as a result of work performed
on experimental HDTV transmitter sites.

it's easy going with EEV. Whether your future transmitter is
analog or digital, EEV has the right product for the job

since the EEV IOT is already established as the most cost

eflective solution for analog UHF TV applications

Talk to EEV now...the company with unrivalled
experience and proven track record...and your
digitai dilemma wili be resolved!

f

i

USA: EEVinc., 4 Wesichester Plaza, Eimsford NY 10523
Tel: (914) 592 6050 or ‘Toll' Free' 1-800-DIAL-EEV Fax: (914) 682 8922

CANADA: EEV Canada Ltd., 6305 Northam Drive, Unit 3, Mississauga,
- Ontario L4V 1H7
T . Tel: (905) 678 9811 Fax: (905) 678 7726

UK: EEV Lid., Waterhouse Lane, Chelmsford, Essex CM1 2QU, England
Tel: (01245) 493493 Fax: (01245) 492492

BUBSDIARY OF AL ELECTRIC COMPANY PLC OF ENGLAND S&EC
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Understanding
and testing the
8VSB signal

coding is an error correction scheme
operating as a byte-wise encoder. This
type of encoding works well for short
“bursty” errors. At the encoder, the
sync byte is stripped from the GA pack-
et and 20 parity bytes are added. This
allows the decoder to identity and cor-
rect up to 10 byte errors per packet. In
DA

INPUY [HEED-S[III. OMON

ENCODER

| PILOT | PRE-EQUALIZER
{INSERTION|  FILTER

ﬂ“] DULATOR = |CON '.I'I:'FITEH|

ed Modulation. (See Figure 3.)

After trellis encoding, supplementary
sync signals are added in a data multi-
plexer to form the 8VSB baseband sig-
nal. Segment sync is sent after every
828 symbols. Segment sync is two-level
binary dara that is six data levels in
amplitude and four symbols long, mak-
ing each 8VSB data segment 832 sym-
bols in length. (See Figure 4.) Segment
sync replaces the sync byte removed
prior to encoding. Because it is easily
located by the decoder, even in the

DATA | TRELLIS | |mux|

" |INTERLEAVER' |ENCODER

SEGMENT SYNC |
FIELD SYNC ——

VSB RF

[}

Figure 1. Block diagram of an 8VSB exciter.

terrestrial broadcasting, itis likely that
noise burst durations will be longer
than a Reed-Soloman error-correction
scheme can handle. To protect the cod-
ing, the databytes are interleaved non-
consecutively. (See Figure 2.) For 8VSB,
the data is interleaved to a depth of 52,
making it possible to correct for data
lost due to noise bursts up to 193pus.
Next is convolution encoding, which
uses a trellis coder. This complex cod-
ing scheme effectively handles white
noise and results in signal gain (ex-

'¢3.c2 c1 b3 b2 b1/a3 a2 a1 NOT INTERLEAVED
{3 b3 a3 2 b2 aZ| (1 b1 a1, INTERLEAVED
NOISE
BURST

Figure 2. Simplified illustration of data in-
terleaving. A noise burst that obliterates all
three “B” bytes of anon-interleaved signal,
covers only a single A, B and C byte of an
interleaved signal. This leaves enoughdata
for the Reed-Solomon decoder to deter-
minethecorrectvalues ofthe missingbytes.

pressed in dB). Each bit at the coder’s
input produces two bits at the output.
In 8VSB, there are eight possible states.
However, in any one interval only four
of the states are valid, depending on the
previous interval. If the valid state
changes are diagrammed, the results
resemble a garden trellis, hence the
name Trellis Encoding or Trellis Cod-
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REFERENCE DEMOD/ l
\CORRECTION PROCESSOR

presence of noise, it adds to the signal’s
robustness.

A transmission data frame is 6 16 seg-
ments (48.4ms) in duration. (See Figure
5.) After every 312 segments, a frame
synchronizing segment is sent. The
frame sync segment carries the training
reference signals for the receiver equal-
izer and consists of the four-byte seg-
ment sync, followed by 511 reference
symbols. In the receiver, these are used

completely unrelated to their location
on the screen. In fact, some of these bits
are sound bits or databits. There may
even be dara packets from four com-
pletely separate standard-definition pic-
tures mixed up, in no particular order,
within the datastream. These packets
are later sorted out in the receiver’s
MPEG decoder.)

Following the data mux, a constant
value is added to the eight-level data-
stream. Much like adding a DC offset to
a baseband signal, this constant offset
generates the pilot signal. The 8VSB
signal is transmitted as a single sideband
suppressed signal and there is no carrier.
The digital representation of the signal
is split, passed through a root-raised
cosine filter and converted to analog
signals by high-speed D/A converters.
The analog signals are input to two
mixers, which are phase shifted by 90°.
The output is a 44MHz IF signal, upper
sideband only, with raised cosine re-
sponse. At this point, the signal can be
upconverted to the required channel
frequency, sent to the power amplifier
stages and broadcast.

Reception and decoding

Knowing how the 8VSB signal is gen-
erated, let’s look at the receiver side.
First, the receiver looks for the pilot to
phase lock to the incoming signal. Once
lock is achieved, the decoder locates
segment sync to achieve an initial data
lock. Evenimpaired signals can be phase

for adjusting long equalizer

CURRENT STATE

) NEXT STATE
taps. After the 511 reference [0) 00
symbols forlong equalizer taps = ',:'1:,"“
are three sets of 63 reference i {0
symbols for adjusting the short {1) oo ]
taps. Next are 24 symbols for 10 0} 40
VSB level 1D, 82 reserved sym- (mn
() 01
bols and 12 symbols thac are 1 -
repeated from the previous | flAG

segment.

(Editor’s note: Given the
“raster-like” nature of Figure 5, you
might be tempted to liken the segment
sync to horizontal sync and the frame
sync to vertical sync. However, this
would be incorrect. The process of
digital compression leaves out redun-
dant parts of the picture and sometimes
only transmits the parts of the picture
that have changed. The position of
digital bits in this apparent “raster” are
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Figure 3. A simplified Trellis diagram showing the
allowed state changes for a half-rate coder.

locked and the segment sync located.
Next, the training sequence must be
located because it provides the informa-
tion needed to set the receiver’s equaliz-
er taps and correct unflatness in the
incoming signal. At this point, the con-
ditioned signal can be decoded into the
19.39MHz GA datastream. The pilot
and sync signals notonly help the receiv-
er lock initially, but aid in maintaining
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Hours of Digital Storage

4-channel 24-bit Audio

Real Time D-1 Recording

QuBit

Not Made by Aliens

Scalable Video Quality

Single/Dual Serial Digital 1/0

RS-422 Protocols

Built-in 20GB Tape Drive

Multi-format Support

Total Connectivity
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And just maybe, the universe. This ultrahigh quality digital recorder-server combines powerful digital
signal processing, artifact-free QuVIS compression and open networking standards in a single,
scalable device. QuBit delivers the high-quality digital video you want and the versatility you need.

QuBit is networkable for instant access and expandable for virtually unlimited digital storage.

With both disk and tape storage you can record and play back simultaneously - perfect for tape
delay situations. QuBit is also a cost-effective replacement for any VIR you own.

1t can record better than D-1 quality in real time and features a dozen industry-

standard connections.

QuBit - there's no digital recorder-server this advanced, this versatile and this
affordable anywhere. Even if you're not from this planet.

To learn more about QuBit call QUVIS

800-554-8116, 913-272-3656 or fax 913-272-3657. WWw.quvis.com
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No matter
how you
use them,
you won’t
find better
connectors
than KINGS

Nothing outperforms a KINGS Innovative, proven designs,
75€ connector. In the studio, premium quality, 8 complete
out in the field, or for any product line and unparalleled
application you can sink your reliability make KINGS the
teeth into. name to remember.

To place an order or request a catalog,
call KINGS or your focal distributor.

=KINGS

40 MARBLEDALE ROAD * TUCKAHOE, NEW YORK 10707
914-793-5000  FAX 914-783-5082

——

VIDED JACKS JACK PATCHES TRI-LOC CONNECTORS JACK FIELDS
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DATA DATA
SEGMENT SEGMENT
_SYNC DATA + FEC SYNC

LEVELS
‘ ‘ BEFORE
‘ |

PILOT
{ T INSERTION
‘ |

J‘ﬁ';‘virglsw 828 SYMBOLS = 167 DATA BYTES + 20 PARITY {R-S) BVTES*H?:-Y‘}%“‘
|+— 832 SYMBOLS = 188 BYTE MPEG DATA PACKET + 20 PARITY BYTES —f

Figure 4.7Ais.inigle ;gjmént of the 8VSB digﬁ;l baseband signal
showingdatalevels and segmentsync. Eachsegmentis 77.3psin
duration and consists of 832 symbols.

lock should a disturbance occur. In many cases, the data lock
may be lost, but pilot and sync lock are maintained, allowing
for a quick signal recovery.

With digital reception, the picture and sound on a viewer’s
set are either nearly perfect or not there at all. Unlike analog
signals that degrade gracefully, digital signals are subject to
a cliff effect. Viewers who have been tolerating inadequate
picture quality because of poor antennas, low signal level or
noisy reception, may find they cannot receive a digital signal.
Viewers living in the Grade B contour and fringe areas may
find reception intermittent. Many of these viewers may
require some education about steps they can take to ensure
consistent, satisfactory reception. Work is currently under
way to determine the benefits of circularly polarized anten-
nas for DTV, which may significantly improve reception for
those using indoor antennas, such as rabbit ears.

For analog signals, some picture impairments were toler-
able, because the effect at the viewer’s end was often negli-
gible, even for some fairly severe faults. However, with
digital, a transmitter with a linearity problem could mean
the loss of viewers in the Grade B coverage area or worse.
With digiral, reception won’t degrade gracefully, it will
simply disappear.

—»|[ 4]« 828 SYMBOLS ——————————+|

( T ~ FRAME SYNC #1 < il '
313 ]
S(Ez(fzsz:Ts? DATA & FORWARD ERROR CORRECTION
=) - —
3 FRAME SYNC #2 48.4
1 ms
|
313 s | l
SEGMENT:!
(24.2 ms) DATA & FORWARD ERROR CORRECTION |
1
1
!
SR s
«———————1SEGMENT 77.3 s |

|
Figure 5. The transmission data frame showing the frame sync
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