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e mixing router based topology * fullscale digital peak and VU metering

¢ 5.1 surround sound plus 3 stereo masters » two studios, CR and HDPN/Studio 3 monitors

* COMPACT - 32 faders — 53" wide/32" deep/9" high e talkback communication (programmable)

» router based source/destination selection * mix follows talent / logic follows source

* paging channel strips — 64 channels on 32 faders e 12 user-programmable switches (comm, salvos, triggers, etc.)
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* routable mixes * automatic failsafe CPU card option

* event storage and recall e redundant power supply option

* eight stereo subgroup mixes * switched meters with system wide access (including aI(
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» four DCM faders (digitally controlled groups) * motorized faders

* Bus-Minus (w/TB & solo) on every input (direct out) ® pageable fader option
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At Harris, we're creating the blueprint for digital content management and delivery. And we've given it a
name. We call it the H-Class Content Delivery Platform and applications suite. The H-Class Platform makes it
possible to easily repurpose, duplicate, convert, and multi-source content within one flexible, shared services
platform. By integrating the content-aware H-Class Platform, you'll be empowered to take full advantage of

the business models vital for today and into the future. As you add H-Class appuications to your operation, more
opportunities will emerge to connect content to revenue. Ask a Harris representative how you can connect your
content to revenue with the H-Class Platform and applications. Visit www.broadcast.harris.com/h-class
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Avid Interplay. On one level, it's
But we didn‘t stop at one level.

Automatic encoding. Desktop logging. Revision control. Background transcoding.
Intelligent archiving. Avid: Interplay™ takes real-time collaboration to new levels, so everyone

is on the same page, not just editors and producers. Designers, animators, writers, assistants,

administrators—even finance and legal departments—can all work simultaneously, with instant



revolutionary media management solution.

access to any type of file. That means more time to be creative. Less time spent on busywork.
And end-to-end productivity that lets you compete on a higher plane. Don't just manage your

media assets; liberate them with the world's first nonlinear workflow engine: Avid Interplay. Av-id

Learn more at: www.avid.com/interplay.

do more
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THIS MONTH’'S FREEZEFRAME QUESTION

In comparison with MPEG-4 Part 2, a H.264 codec has few profiles.
Name those profiles and their key applications, such as streaming,
broadcast, etc. Question taken from Cliff Wootton's book, “A practical
%uide to video and audio compression.”

Readers submitting winning entries will be entered into a drawing for
Broadcast Engineering T-shirts. Enter by e-mail. Title your entry “Freeze-
frame-November” in the subject field and send it to: editor@prismb2b.
com. Correct answers received by Jan. 1, 2007, are eligible to win,
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Your professional reputation depends on the large screen display
you choose. That's why more people choose Panasonic professional
plasmas* than any other. With industry-leading technologies and the
most versatile application options, Panasonic plasmas offer seamless
integration in virtually any AV, IT or interactive environment with an
ultra-stylish design that looks great even when it’s turned off. Only
Panasonic offers the widest range of plasma display sizes, from

37" to the world’s largest at 103". When your image and reputation
are on the line, count on America’s best-selling plasma — Panasonic.
To abtain more information and find the reseller nearest you, visit

www.panasonic.com/proplasma or call 1-800-528-8601.

-

Panasonic ideas for life

*TFC info June 2006 report. © 2006 Panasonic Broadcast
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Q. Name the seven layers of the QS| protocal.

A. The 0SI model has seven layers, shown below. (Layers are shown
from top to bottom, and winning entries had to be presented in

the same order.) - Tm bhere about H)e
Application Ob opening.
Presentation Fe 3
Session
Transport
Netwaork
Data link
Physical

JULY WINNERS:
Eric Clark, Chuck Condie, Tim Costley, Ed Fraticelli, Terry
Lindgren, Rich Lahmueller, Terrence Thomas
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Utilizing some of the most advanced tape technologies in the world,

including Ceramic Armor Metal Particles, innovative binder systerms and Uniform Filler

Dispersion, Maxell HD Media offers enhanced magnetic qualities, superior signal-to-noise ratios

and perfect head-to-tape conditions. The result: unsurpassed durability and exceptional reliability
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EDITORIAL

DEPARTMENT

Darn those
whippersnappers!

t the recent Broadcast Engineering News Tech-

nology Summit, I learned that today’s media

managers and engineers don’t recognize what

younger people want in video delivery. In fact,

many of us in the 40-plus age bracket are pretty dense when

it comes to packaging attractive content for young viewers.

Television today is how we’re used to it: linear and sin-

gle channel. If you want to watch “CSI,” you sit in front

of your television at 9 p.m. every Thursday night. The

most-watched local segment, the newscast, is just as struc-

tured. The newscast starts on the hour. Weather follows at

13 minutes after the hour and sports at 19 minutes after

the hour. It’s the same sequence every time. Today’s news
broadcast model hasn’t changed in 50 years!

While older viewers are content with this program-

H’ey Jucle
TI'm here about the

Jeb o?ening x

ming model, younger viewers are less willing to adapt to a
scheduled TV life. As a result, they are finding alternative
ways to watch television.

The most common way to best the system is to use a
personal video recorder (PVR). The initial popular model
was TiVo. In fact, many people use the term TiVo to re-
fer to any type of PVR. TiVo in common speech is both
a noun, “I have a TiVo,” and a verb, “I'm going to TiVo
‘CSI’ tonight.” The technology has become so popular that
more than 18 percent of American homes have a PVR. But
even this technology has failed to meet the demands of
young viewers.

In order to meet the needs of this younger, mobile,

10 broadcastengineering.com | November 2006

multitasking and tech-savvy audience, broadcasters must
change. Content needs to be repackaged, multistreamed
and user-selectable.

The summit’s Wednesday’s keynote speaker was David
Payne, senior vice president and general manager for
CNN.com. He said today’s content needs to be supplied
in new ways if broadcasters hope to attract the younger
audience.

“Younger audiences demand a different experience,”
he said. “Give them what they want on the schedule they
want.”

This audience is saying, “Give me something I can use
and don’t make me wait,” Payne said.

This is especially the case for news. More than three out
of five online TV viewers cite personal convenience as the
major reason for watching TV broadcasts online.
These viewers are heavy news consumers, with 62
percent of them logging on just for news.

Young viewers also no longer see traditional
television as their primary source for news infor-
mation. Payne noted that during the close 2004
elections, CNN.com had 650 million page views
in a single 24-hour period. Those viewers were
not satisfied with letting the four big networks
decide what information would be presented.

So, what’s the solution? First, take this test. Go to
www.secondlife.com. If you would enjoy such an
activity, then you may have the mindset for pro-
gramming to young viewers. If on the other hand,
you think it’s just a video game, you might fall
into the clueless generation. In that case, maybe
www.aarp.com is more your speed.

Payne said that broadcast managers must have
the courage to change. They must actively seek
young staffers who can put content into presenta-
tions that will attract this audience. The first step, Payne
said, is to know what these viewers want — and older
managers may literally be unable to do that. BE

EDITORIAL DIRECTOR

Send comments to: editor@prismb2b.com
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FEEDBACK

DEPARTMENT

J

4 BREAKING NEWS: World ends today at 4:15....1i

Perky news
Dear editor:

My ex-wife frequently preferred “style over substance.” That’s a big

part of why I divorced her.

I think you’re dead-on in your August 2006 editorial on packaging —
especially as it related to Katie Couric. I must admit, I really liked Couric
on “The Today Show,” but I'm not so sure about her anchoring the “CBS

Evening News.”

Did you catch her request at the end of her first broadcast? She asked
the viewers for help finding an appropriate catch phrase. As stupid as
Dan Rather’s “courage” was, you can bet he didn’t hire a focus group to

come up with it.

Oh, Uncle Walter! Now I know why you introduced her in a voiceover
and not on-camera. I wouldn’t have been able to keep a straight face

either!

DVD authoring
Craig Birkmaier:

Recently, my company created
a DVD on our Pioneer PRV-LX1
DVD hard drive system. We tested
that DVD in every laptop and DVD
player in our facility to make sure it
played properly and experienced no
problems.

When we gave the DVD to our cli-
ent, it skipped on his laptop. We told
him that no DVD would play on ev-
ery laptop. If it was an old computer
with an underpowered video card or
processor, it could skip.

We suggested that the best option
would be to play the DVD in a DVD
player. We even lowered the bit rate
(grudgingly, because we didn’t want
to lose quality).

The client is concerned that if he
orders 10,000 DVDs, there is no way
to ensure they won’t skip. What is the
best way to guarantee DVDs don’t
skip, and what would you suggest as
the optimum bit rate for most DVD
players?

Craig Birkmaier responds:

When it comes to the world of
DVD authoring, I am no expert. But
I have been involved with a number
of CD-ROM and DVD projects, and
these issues always seem to come up.

The short answer is that outside
the world of dedicated DVD players,
there are no guarantees. There are
too many variables in terms of per-
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formance, in a properly configured
system. When a machine is not con-
figured properly or is infected with a
virus, all bets are off.

[ asked a colleague, Randy Tinfow,
president of DVD replication com-
pany Image Plant, to address your
questions. Tinfow said there are two
issues: average bit rate and maximum
bit rate. The difference between the
two is key. In his experience author-
ing for Fortune 50 companies and
broadcast entities, an average video
bit rate of 6.5Mb/s with a maximum
of 7.5Mb/s allows for high quality and
minimizes the possibilities of hesita-
tions in playback.

Tinfow keeps the maximum with-
in 2Mb/s of the average so that data
does not have high spikes. For exam-
ple, if the average rate is reduced to
3.2MD/s, the max rate is dialed down
to 5.2Mb/s.

This raises an issue with DVD-R
systems. While most systems offer a
range of MPEG-2 encoding options,
they may not limit the peak bit rate.
If this is the case, it may be necessary
to encode the source material using
an encoder that provides this level of
control.

Compatibility of DVD-R media
isn’t perfect. Not all DVD-ROM drives
or DVD set-top players will play back
DVD-R, with older players having the
most problems. Some drives will play
abrand of DVD-R perfectly and won’t
play other brands well. It’s impossible
to generalize and say “this media will
work,” because even the highest qual-
ity media will have an unpredictable
compatibility profile.

For quantities of 10,000 or more,
disc replication is the way to assure
reliability and minimize cost. Always
require the client to review a disc and
approve it in writing before proceed-
ing with the manufacturing run.

Test Your Knowledge!

See the Freezeframe question of the

month on page 6 and enter to win a
Broadcast Engineering T-shirt.

Send answers to editor@prismb2b.com
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Boxed thinking

The industry must address STB issues.

D £ ] |

ur family had a garage
sale recently, providing
the necessary incentive to
unload a ton of junk that
had accumulated around the house
and in a rented warehouse. Among
the items that were sold was a late
’80s 26in television, which had been
replaced by a late *90s HDTV-ca-
pable rear-projection television, and
later by a 2004 HDTV-capable DLP-
based rear-projection television.

The old 26in television had been
living out its days in our daughter’s
bedroom. But her acquisition of a
32in LCD panel with an integrated
ATSC receiver landed the old TV in
prime garage sale territory.

We got $30 for a 20-year-old tele-
vision that will probably still work
on Feb. 17,2009 (aka the day that an-
alog screens will be filled with snow
rather than free-to-air television pro-
gramming). If the buyers are among
the demographic of TV homes with-
out a multichannel service subscrip-
tion, they will need to buy an ATSC
set-top box (STB). Perhaps the new
owner will get a coupon from the
government to help defray the cost

Broadcasters need to start looking at ATSC STBs as an opportunity to take back
control. Otherwise, traditional broadcasters may go the way of old TVs.

of the new digital receiver.

One thing is certain: Even with
that coupon, it will likely cost more
than $30 to buy an ATSC STB to re-

FRAM E G RAB A look at the issues driving today's technology

U.S. multichannel subscriber forecast, end of 2006
By year’s end, 29.1 million consumers will receive satellite services.

Other wireless |
1.0 million

Direct-
broadcast-
satellite
29.1 million

Source: Kagan Research

|
Telco video i
0.2 million i

www.kagan.com
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ceive digital broadcasts. The coupons
will entitle the bearer to $40 toward
the purchase of a digital-to-analog
converter.

Each household in the United
States can apply for two coupons,
until the subsidy authorized by Con-
gress has been exhausted. Earlier this
year, Congress authorized $890 mil-
lion for these subsidies, with the po-
tential to add $500 million if there is
sufficient demand.

Empty promises?

For nearly a decade, manufacturers
of consumer electronics and STBs for
cable companies have assured Con-
gress that a bare-bones ATSC STB
— one designed to output an inter-
laced signal compatible with older
televisions — would cost about $50.
To date, no company offers such a box
at that price.
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Currently, a new ATSC STB, if
you can find one, exceeds $200. Dis-
continued models may be found at
clearance prices. Or you can buy a
DTV tuner card for a PC, or a tuner
that interfaces with a PC via a USB
2.0 interface. These tuners cost a bit
more than $100 (PC not included).

Today’s boxes are designed to out-
put both SDTV and HDTV signals,
which accounts in part for their high-

Other reasons that these boxes are
difficult to find are related to the hit-
or-miss characteristics of ATSC re-
ception with indoor antennas. While
many of the early problems with
multipath have been overcome with
advanced equalizer designs, an out-
door mast-mounted antenna is still
necessary at many locations. At other
locations, reception may be unreli-
able or even impossible.

The Sinclair Broadcast Group
has been airing promotional

announcements .

.. and has created

aWeb site to help other broadcasters
promote the DTV transition.

er price. One Gainesville, FL, retailer
noted that a small number of people
bought these boxes for HDTV-ca-
pable monitors. However, now that
new digital televisions featuring in-
tegrated ATSC receivers are available,
there is no demand. A quick survey
of consumer electronics retailers in
Gainesville turned up only one with
an ATSC STB in stock.

Web links

¢ National Telecommunications
and Information Administration
www.ntia.doc.gov

e NPRM on Digital-to-Analog
Converter Box Coupon Program
www.ntia.doc.gov/ntiahome/
frnotices/2006/couponprogram_
nprm_07202006.htm

e Sinclair Broadcast Group HDTV
promotional site
www.myfreehdtv.org

* Casting for DTV Business
Models, January 2002
http://broadcastengineering.com/
mag/broadcasting_download_
casting_dtv/index.htm!
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Reception issues have led sev-
eral industry associations to call for
minimum standards for the boxes in
a subsidy program administered by
the National Telecommunications
and Information Administraticn
(NTIA). The NTIA issued a Notice of
Proposed Rule Making on July 26.

On Sept. 25, the Consumer Elec-
tronics Association (CEA), NAB
and Association for Maximum Ser-
vice Television (MSTV) filed joint
comments in response to the rule
making. The organizations recom-
mended minimum performance
requirements for eligible converter
boxes, the features set for the basic
converter boxes that would be eli-
gible for the coupon program.

The organizations also recom-
mended that functions such as elec-
tronic program guide navigation and
smart antenna interfaces should not
preclude converter boxes from ob-
taining approval under NTIA’s pro-
gram. (See “Web links.”)

The DTV vacuum

The legislation authorizing the
digital-to-analog converter coupon
program also includes $5 million for
consumer education. This amount
has been criticized within the broad-
cast industry as being insufficient.

broadcastengineering.com | November 2006

Perhaps broadcasters deserve a bit
of criticism for not promoting the
DTV transition. Have you ever seen
a promotional announcement in an
NTSC broadcast, attempting to edu-
cate viewers about the DTV transi-
tion? How about stories during a
station’s newscast covering the DTV
transition?

The Sinclair Broadcast Group has
been airing promotional announce-
ments under the banner of “My Free
HDTYV,” and has created a Web site to
help other broadcasters promote the
DTV transition. (See “Web links.”)
The promotional announcements
can be branded and used by any
broadcaster.

Broadcasters have done little
to develop the potential of digi-
tal broadcasting. They still rely on
multichannel competitors to reach
the majority of their audience. The
primary new revenue stream that
broadcasters have created comes
from the retransmission consent
agreement for their signals, delivered
via the sophisticated digital STBs of
their competitors.

Rather than depending on the
government to help consumers’ reli-
ance on free-to-air broadcasts to deal
with the DTV transition, broadcast-
ers could use this opportunity to of-
fer an alternative to the increasingly
expensive multichannel services. The
key is offering better, free STBs that
would allow broadcasters to deliver
a variety of new paid services along-
side free broadcasts. The opportu-
nity to deliver paid content, includ-
ing movies, to local cache for on-de-
mand consumption could easily pay
for the boxes.

If broadcasters ignore this oppor-
tunity, I suspect there will be a lot of
old televisions sitting on the curb on
Feb. 17, 2009. BE

Craig Birkmaier is a technology consultant
Pcube Labs, and he hosts and moderates
the OpenDTV forum.

Send questions and comments to:
Ll craig_birkmaier@prismb2b.com
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DeckLink HD Extreme works natively in 10 bit
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you'll always retain that pristine film look.
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Microsoft Windows™ systems. Use your favorite video software
such as Final Cut Pro™, Premiere Pro™, After Effects™, Photoshop™,
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§— DeckLink HD Extreme

US$995

[ 4 N
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DTV allotments

The FCC will propose a final draft table this month.

BY HARRY C. MARTIN

he commission is finalizing
the DTV Table of Allot-
ments and should have a
proposal ready this month.

The FCC required TV licensees to
build out their digital facilities by July
1 or submit a request for a waiver be-
cause of circumstances beyond their
control. The commission is currently
reviewing the more than 100 such
wativers filed.

The commission released a pub-
lic notice in August announcing the
end of the third round DTV election.
The FCC reported that only six sta-
tions had not recetved a final DTV
allotment. These stations will receive
their DTV allotments in a subsequent
proceeding.

That proceeding will likely involve
a Notice of Proposed Rule Making,
which will include the FCC’s final
version of the DTV Table of Allot-
ments. The rule making will invite

Dateline

Dec. 1is the filing deadline for
renewal applications and EEQ
program reports for TV stations
in Connecticut, Maine, Massa-
chusetts, New Hampshire, Rhode
Island and Vermont. This deadline
also applies to TV translators,
LPTV and Class A stations in those
states, although translators and
LPTV stations that do not originate
programming do not have to file
EEO reports.

Dec. 1is the deadline for TV sta-
tions — but not for TV translators,
LPTV or Class A stations — in the
following states to file their bien-
nial ownership reports: Alabama,
Connecticut, Georgia, Maine,
Massachusetts, New Hampshire,
Rhode Island and Vermont.

parties to review that draft table and
submit comments. It is expected to be
released this month and will include
the technical specifications of every
DTV allotment. The commission will
seek final comments on these allot-

ment proposals to eliminate mutual
exclusivity among applicants.
Another option for applicants
with mutually exclusive applications
involves dismissing their pending
companion channel applications and

The FCC required TV licensees to build
out their digital facilities by July 1 or
submit a request for a waiver because
of circumstances beyond their control.

ments and will likely discuss the final
steps in the DTV transition, including
the procedures to be used by stations
flash cutting on their existing analog
channels.

TV translator, LPTV and
Class A DTV singletons

In June, the commission opened a
limited window for existing licensees
of TV translator, LPTV and Class A
stations to file applications for a sec-
ond digital channel. The window per-
mitted parties to submit engineering
proposals for new secondary stations
on which to construct their digital
facilities.

After analyzing the proposals for
potential conflicts, the commission
released a public notice listing the ap-
plications that were not mutually ex-
clusive, i.e., those that conflicted with
other submissions. For such singleton
applications, parties needed to sub-
mit a Form 346 application in Octo-
ber, which provides the detailed legal
and engineering qualifications of the
applicant.

Applications that were mutually
exclusive were subject to a future auc-
tion, with the coveted channel going
to the highest bidder. Those appli-
cants will need to wait until a future
public notice, which will open a lim-
ited window for submitting settle-
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filing to convert to digital operation
on their existing analog channels.
The submission of such a flash-cut
application stands a greater chance
of being processed and granted, and
will permit the licensee to convert to
digital operations within three years
of approval.

KidVid compromise
approved

In response to a settlement reached
between TV industry representatives
and children’s TV advocates in Janu-
ary, the FCC has adopted new stan-
dards governing the amount of re-
quired core children’s programming
in multicast DTV programming. Ac-
cording to the compromise, known as
KidVid, no more than 50 percent of a
station’s core children’s programming
counts toward meeting the additional
multicast programming guideline. In
return, broadcasters do not have to
count cross promotions as commer-
cial time, and the FCC has relaxed its
restrictions on the promotion of Web
sites during children’s programs. BE

Harry C. Martin is the past president of
the Federal Communications Bar Associa-
tion and a member of Fletcher, Heald and
Hildreth PLC.

Send questions and comments to:

harry_martin@prismb2b.com
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Aliasing issues

Here’s what to do when conversion gets messy.

ALDQ CUGNINI

Fith the growing use
. of multiple video for-
" mats, a fundamen-
tal understanding of
sampling rate conversion will provide
insight into the quality and operation
of format converters. However, before
delving into format conversion itself,
it makes sense to understand a few
fundamentals of image processing
and digital signal processing (DSP).

Digital signal processing

While the principles behind DSP
have been known for more than half
a century, it was not until the prolif-
eration of digital integrated circuits
in the ’70s that hardware encompass-
ing digital processing became practi-
cal. Since then, further advances in
memory size and processing speed
have made DSP hardware realizable
and economical.

Although the topic of sampling is
familiar to many readers, there are
certain details of the process that may
be elusive. It is well known that a sig-

nal must be sampled at a rate at least
twice as high as the highest frequency
component — Nyquist’s theorem —
or aliasing will result. However, the
manifestation of this aliasing is not as
well known, especially for video. For
example, Figure 1 on page 22 shows
five cycles of a sinusoidal signal. Ny-
quist says to sample this at least 10
times over this interval.

When sampled at less than that, the
resulting signal will have a frequency

Understanding sampling
rate conversion will
provide insight into the
quality and operation
of format converters.

less than that of the original, meaning
it has been aliased, and no amount
of processing will retrieve the origi-
nal signal. Information about it has
been lost, and the alias will overlay
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the other components of the signal at
that frequency.

Another way of looking at this is
that the sampling process creates re-
peat spectra in the frequency domain,
i.e,, the original signal spectrum will
repeat, centered at multiples of the
sampling rate. Thus, the input signal
must be band-limited so the repeat
spectra do not overlap.

How do these artifacts appear on
video signals, or images? One use-
ful tool for analyzing
image processing sys-
tems is the zone plate.
(See Figure 2 on page
22.) This 2-D sinusoi-
dal frequency sweep
essentially covers all
spatial frequencies in
an image. The typi-
cal zone plate starts
at zero frequency in the center and
progresses linearly to a maximum
frequency at the edges, ideally one-
half the sampling rate. (The spatial
sampling rate is the number of pixels
per picture width and picture height.
Note that for most video, the spatial
sampling rate will be different in the
two dimensions, as the aspect ratio is
rarely 1:1.)

In an imaging system free from ar-
tifacts, the concentric circles will be
uniform as they increase in frequency
toward the outer edges. However, al-
most all imaging systems will pro-
duce aliases that will appear as repeats
of the bull’s eye pattern. With inter-
laced scanning and subsampled chro-
minance, the repeats become more
complex. Today, a zone plate pattern
is often available in digital signal gen-
erators, providing a tool to critically
evaluate digital video systems.

Rate conversion challenges
When changing image resolution,
the number of samples per image
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a superior roll-off with a

Amplitude

few more calculations.
Keep in mind that this
filtering must be done
both vertically and hori-
zontally, and often with
different scaling factors.
In addition, a conversion
from progressive to in-
terlaced scanning may be
needed — but that’s be-

yond this month’s topic.
-2 : = . . T . . ' Upsampling
0 L ST 4 5 When converting
from a lower to a higher
Figure 1. The five cycles of a sinusoidal signal should be sampled at least 10 times over this resolution lmage (or

interval.

must be altered both in the horizontal
and vertical dimensions. For example,
let’s start with a fictitious 1280 x 960
image and downconvert it to a 640 x
480 image. In this case, the sampling
rate must be decreased both hori-
zontally and vertically by one-half. If
one were to simply throw away every
other sample (a process called deci-
mation) when the original im-
age had frequency components
out to one-half the original
sampling rate, then this decima-
tion would result in aliasing in
the final image. Figure 3 on page
24 shows this effect in the resa-
mpled image. While the differ-
ence here may seem subtle, keep
in mind that with motion, the
alias pattern will scintillate and
be distracting.

It's important to realize that
lowering the sample rate is, in
effect, resampling the image. In
order to satisfy the Nyquist crite-
rion, it is necessary to first low-
pass filter the image and then
decimate the result. The key here
is in how to do this filtering. Ide-
ally, it should be a brick wall fil-
ter so no aliasing is produced and the
maximum picture resolution is main-
tained. Quantization noise in the sig-
nal will also fold due to aliasing, with
the noise floor increasing as a result.

22

However, the ideal filter has practi-
cal problems. It is impossible to realize
such a filter without a long delay (due
to the many calculations, or taps) and
without causing a certain amount of
ringing in the signal. Thus, we would
like to approximate the behavior of
such a filter, but put an upper bound
on the artifacts that are produced. The

Figure 2. The zone plate illustrated here analyzes
image processing systems with a 2-D sinusoidal
frequency sweep that covers all spatial frequencies
in an image.

simplest such filter is a linear interpo-
lator, but this still allows considerable
aliasing, as this process is a filter with
an extremely slow roll-off. A better fil-
ter is the (sin x)/x filter, which provides
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when increasing the au-

dio sampling rate), an
upsampling process is used. In the
case where an integer upsampling is
performed, the process first involves
zero-padding the samples, or adding
a series of zero samples in between
the original samples. In the frequency
domain, this creates repeat spectra
between the original signal and the
new sampling rate. A low-pass filter
is then used to smooth the signal, re-
moving the repeat spectra.

The previous examples illus-
trate the process of changing the
sampling rate by an integer fac-
tor. When a noninteger change
is required, one of various meth-
ods can be employed. If a ratio-
nal factor is needed (e.g., 3:2),
then upsampling (in this case,
by three) and downsampling (by
two) can be cascaded. In prac-
tice, these steps are usually com-
bined and performed at the same
time, with a computational sav-

ings due to some samples being
discarded.

Audio has its
requirements, too

Rate conversion also applies
to audio — with even stricter
requirements. The ear is much more
sensitive to distortions than the eye,
especially when signals approaching
pure tones, such as those of many
musical instruments, are produced.
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In order to minimize audible artifacts,
the lengths of the filters may be quite
large. But with sampling rates much
lower than those needed for video,
the overall complexity (and cost) will
be much less.

With audio signals, there may also
be a more frequent need for asyn-
chronous rate conversion (e.g., where

the source and destination sampling
rates are unrelated). One such case
could be where the destination re-
quires a specific sample rate, locked to
a reference frequency, and the source
sampling rate is determined by a free-
running clock, as in a recorder. If the
two rates are very close, one could
simply lack the playback mechanism
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Figure 3. The right-hand image illustrates the
aliasing that decimation creates in resampling
the left-hand image. Image courtesy Thomas
Svoboda.

to the new clock. But this is only ac-
ceptable if the change in timing (and
pitch) is negligible. Assuming one
wants to keep the signal in its digi-
tal form, the conversion system may
have to convert on the fly, with inter-
polation or decimation carried out as
needed on a sample-by-sample basis.
One such solution will let the two
clocks slide, until a sample must be

With audio signals,
there may also be a
more frequent need
for asynchronous
rate conversion.

added or dropped to maintain syn-
chronization. Depending on the ap-
proximate conversion ratio needed,
different algorithms for interpolation
(filters) can be used.

In future articles, we’ll discuss how
sampling rate conversion is used in
format conversion, and how video
artifacts arise from the different ele-
ments. For now, the principles de-
scribed here should give a better ap-
preciation of processes that can affect
the final quality of your video and
audio signals. BE

Aldo Cugnini is a consultant in the digital
television industry.

Send qqestio_ns and comments to: ]

LIl acugnini@prismb2b.com _]
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IPTV is gearing up

Driving data from A to B faster requires a tech shift.

BY

DAL OILVICE

PTV is one of the most talked
about topics in our industry. It
is changing workflows, lower-
ing costs and providing new
opportunities. Yet the only differ-
ence between traditional television
and IPTV is the underlying delivery
mechanism. So why is IPTV consid-
ered such a powerful technology?
It is important to realize that a lot
more than the delivery mechanism is
changing. (See “Why IPTV thrives.”)

Defining IPTV

Before reading any further, you
should be aware that the IPTV termi-
nology is evolving. Some people use
the term IPTV to refer to video over
IP. Others use IPTV to refer to deliv-
ery of content to the home, while re-
serving video over IP for professional
applications.

While both of these terms correctly
refer to IPTV, using the abbreviation
VoIP to mean video over IP should
be avoided at all costs. VoIP is used in
the telecom industry to indicate voice
over IP.

—
N

Is IPTV all hype?

Some people in the industry be-
lieve that IPTV is a lot of hype and
that it will never be successfully used
for broadcast-quality video. I think
they are wrong.

That said, if you try to send IPTV
over a typical corporate network or
over the Internet, you will fail. The

Control Protocol (TCP) over IP. TCP
over IP frequently suffers from con-
gestion collapse. If a link is congested,
TCP will cut transmission rates by
50 percent until it finds a speed at
which the transmission of packets is
successful. In most algorithms, the
time for TCP to reach full speed again
can be much greater than the time it

A video engineer experienced in IPTV
knows not to use regular implementations
of FTP for large video file transfers.

cause of the failure will depend on
what you are trying to do.

For example, if you are trying to
FTP a large video file, the transfer will
fail because FTP does not support the
transfer of large files (files larger than
2GB), or because the traffic throttling
mechanisms in FTP all but guarantee
that a large transfer will fail in most
situations. (See Figure 1.)

FTP exchanges files over any net-
work that supports Transmission

takes to throttle back. This is one of
several reasons why TCP transfers
may fail.

If you are trying to stream a live,
high-bandwidth feed over the Inter-
net, the characteristics of the network
will likely result in numerous drop-
outs and perhaps in a complete fail-
ure of the link. But a video engineer
experienced in IPTV knows not to
use regular implementations of FTP
for large video file transfers and that

—
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Figure 1. An example of Transition Control Protocol (TCP) transfer time over a congested network
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error correction will be required to
transmit IPTV over the Internet.

Human error

Broadcasters have been using IP-
based video transport for several
years. Most of these broadcasters use
specialized private networks, in many
cases employing their own dark fiber-
optic cables. IPTV has been used ex-
tensively to broadcast Olympic, foot-
ball and baseball games.

Once the initial configuration is
complete, [P-based contribution
networks can operate for many days
or weeks without a single error. The
greatest source of errors in these net-
works comes from humans. People
take equipment down for main-
tenance, expecting that end users
will not notice the disruption as the
network re-routes packets to their
final destination. This may work for
most IP-based traffic, but it definitely
does not work for [PTV.

IPTV in the studio
IPTV has been deployed in the
studio for some time now. Since the

Why IPTV
thrives

* [P connectivity is available at a
price that makes delivery of video
economically viable.

» Switches, routers and other net-
working hardware have advanced
to the point where it is possible to
send multiple IPTV feeds through
this equipment.

* Millions of consumer applica-
tions are driving the deployment of
advanced networking protocols,
which allow Internet backbone
providers to manage the commin-
gling of IPTV with data and voice
traffic without unfairly impacting
any of these services.

* Broadcasters have recognized
the benefit of using self-routing
packetized technology in their
facilities.

28

1980s, graphics departments have
been exchanging images over com-
puter networks. Now, broadcasters
include high-performance networks
as a critical part of their broadcast

working with nonblocking switches.
A nonblocking switch never runs out
of capacity. Analog and digital video
routers can be used 100 percent and
never miss a beat. This is because

Broadcasters today often rely on internal IP-based storage and networking
technology to support data rates exceeding 1.2Tb/s.

core. File transfer of content between
devices is common, and streaming
real-time broadcast-quality video and
audio over IP infrastructures is also
frequently used.

One reason for broadcasters’ suc-
cess at employing IPTV in the studio
is the broadcaster controls the entire
network. This allows the network de-

conventional cross-point routers
switch inputs to outputs without
sending the video over a common
buss.

With [P switches and routers,
however, data travels across a com-
mon backplane. This means that all
port traffic is aggregated onto the
backplane. For example, a five-port

The commingling of IPTV, voice
and data in these networks is
good news for broadcasters.

signer to ensure the network meets
the demands of the on-air environ-
ment. Proper network design can
make the difference between reliable
IPTV transport and an unreliable
network, which results in unhappy
end users.

Core backbone capacity
It'salsoimportant tohave adequate

capacity when building a studio

network. Broadcasters are used to
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100BASE-T switch would need a
backplane capacity of 500Mb/s to be
nonblocking.

Switch and router manufacturers
may decide to employ lower band-
width backplanes, particularly in
large, inexpensive switches, as a way
to reduce cost. The designers know
most applications will not constantly
require 100 percent capacity all of the
time. However, IPTV is a demanding
application.
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When transferringa file or sending
a streaming IPTV feed, there are few
if any breaks in data transmission. If
you are using a blocking switch or
router, you may quickly run out of
backplane bandwidth if IPTV appli-
cations are used on a large number
of the devices ports. That’s why it is
imperative to know the backplane
capacity of the devices in your core
network. The way the network de-
vice handles queuing can also sig-
nificantly affect [PTV.

It is essential to have adequate
capacity on links between IPTV
devices and network switches and
routers. This is also required be-
tween core network devices. One of
the best ways to achieve this is to
aggregate bandwidth across mul-
tiple network interfaces, often called
teaming. Teaming allows multiple
Ethernet interfaces to act as a single,
high-capacity interface. Of course,

core network devices will need to be
sized appropriately. In IPTV applica-
tions, this may mean spending ex-
tra money to purchase nonblocking
devices.

Delivery to home

Some of the most exciting devel-
opments in IPTV are occurring in
delivery to the home. Research and
development investment has spurred
major technology advancements in
the areas of forward error correction
(FEC), advanced network protocols,
compression, and the commingling
of IPTV, voice and data services all on
one IP core network. Many of these
developments will find their way into
the professional broadcast space.

Much of the work on FEC and
compression will directly affect
broadcasters. For example, new FEC
algorithms may allow broadcasters
to achieve the required quality over

what are now considered to be unreli-
able IP links. Compression technolo-
gies under development continue
to push HD rates down to the sub
8MD/s range, and it is likely that those
rates will be cut in half in the near
future.

The commingling of IPTV, voice
and data in these networks is also
good news for broadcasters. The tech-
nologies that allow different services
to coexist on a single network means
that there will be hardened com-
mercial solutions, which will allow
broadcasters to transport IPTV, voice
and data on a common infrastructure
between facilities.

Brad Gilmer is president of Gilmer &
Associates, executive director of the
Video Services Forum and executive
director of the AAF Association.

? Send questions and c_omments to:
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HD in post, part |

Three post-production houses choose fresh, new
workflows to digitally finish projects.

A ARTI
DY L., MARTIN

ver since film was replaced
by video as the mastering
medium of choice, editors
have been exploring the
best way to finish projects using digi-
tal technology. Now that high-defi-
nition post is mainstream, modern
NLEs offer several options for post-
ing, including desktop computer soft-
ware, a combination of software and
hardware acceleration, and powerful
proprietary hardware processing.
Each approach features its own ad-
vantages. Three of these approaches
are illustrated in the case studies that
follow.

PlasterCITY

Thanks to the rapidly increasing
power of computer processing, Ap-
ple’s Final Cut Pro software is able to
accomplish video mastering at a level
previously possible only with a much
higher capital investment. In Los An-
geles, PlasterCITY Digital Post facil-
ity has found ways to use the editing
software with great efficiency in on-
line and offline editing, specializing
in creating digital intermediates for
independent films.

Five vyears ago, PlasterCITY’s
founders Michael Cioni and Ian Ver-
tovec were considering establishing
a high-end post-production work-
flow. They selected Final Cut Pro for
its ability to online 8-bit HD video,
which was not as common then as it
is now. With AJA Video as a technol-
ogy partner, they could equip their
facility with Final Cut Pro worksta-
tions and AJA video cards for a frac-
tion of the cost of a hardware-based
nonlinear post house.

This has led the team to the con-
cept of HD digital intermediate, by
mastering onto Sony 4:4:4 HDCAM
SR tape. They use it on two or three

32

PlasterCITY's online/offline edit bays are chock-full with HD-editing goodies,
including Apple’s Final Cut Studio and Shake, as well as Adobe's After Effects and
PhotoShop.

feature films each month, in addi-
tion to pesting “The Sarah Silverman
Program” for Comedy Central.

Each of PlasterCITY’s 10 online/
offline edit bays use the latest univer-

maximize the power of multitasking
a project without the overhead of
large investments in tape decks. In
fact, PlasterCITY only has one tape
deck per tape format. And the post

PlasterCITY leverages the software-

based capabilities of Final Cut Pro to

maximize the power of multitasking
a project without the overhead of
large investments in tape decks.

sal version of Final Cut Pro for Macs.
One bay is dedicated to color correc-
tion, another to audio and the rest to
online/offline editing. The program
handles each editing process with
the same software functionality.
PlasterCITY writes its own code
for 20 percent of in-house processes.
The team leverages the software-
based capabilities of Final Cut Pro to
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house can distribute processing-in-
tensive operations such as composite
rendering among 10 Apple worksta-
tions being fed by a large SAN using
grid-style computing.

Recently, the team used this sys-
tem to master the HD digital inter-
mediate for Chris Paine’s feature
documentary, “Who Killed the Elec-
tric Car?” narrated by Martin Sheen
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back into the editing application. It
became a one-click round-trip.

These time-savers were essential
to meet the project’s tight deadline.
The entire online process was ac-
complished in less than four weeks,
and PlasterCITY finished six weeks
before screening at the Sundance
Film Festival.

Keep Me Posted

Avid Technology’s NLEs use a
combination of software running on
either Windows or Mac platforms
along with the company’s accelera-
tion technology called DNA, short
for digital nonlinear accelerator.
This pairing offers the advantages of

Keep Me Posted employed the Avid Symphony Nitris’ SpectraMatte key tool for
last-minute changes on CBS’ “Ghost Whisperer.”

and released by Sony Pictures. The
team used Adobe After Effects, Ap-
ple’s Shake and Final Cut Pro to take
footage — Web streams, DV video
and 8mm film — and convert it
into 1080i HD through KONA video
cards to match the production’s film
transfers created by E-Film.

Because the film is about cars, one
unique challenge was the legal need
to blur more than 400 license plates.
The team used Final Cut Pro to send
the blur to Shake and then brought it
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an editing user interface with hard-
ware-based mastering capabilities.
Keep Me Posted, a division of
FotoKem Laboratories, recently add-
ed an Avid Symphony Nitris to its
compliment of high-end mastering
systems at its Burbank, CA, facility.
Editor Erik Peterson uses the Sym-
phony with its Nitris accelerator to
finish prime-time television episodic
programming. He uses the system’s
Total Conform feature, which brings
all of the editing decisions and ef-
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fects created offline on an Avid Me-
dia Composer into the mastering
system.

Because more than 90 percent of
prime-time programming is cut on
an Avid, this represents a significant
savings in cost and time. More of the
detailed work that only a few years
ago was relegated to the online suite
can now be accomplished in a far less
expensive offline environment. Be-
fore Total Conform launched on the
Symphony, however, that offline ver-
sion was considered a rough cut that
producers had to monitor through
the mastering process in order to
recreate it properly.

Now, even keyframed motion ef-
fects and complex 16:9 AniMatte
composites can be polished while
offline and brought directly into
the finishing process with minimal
tweaking. On one of last season’s
episodes of CBS’ “Ghost Whisperer,”
Peterson found the new Spectra-
Matte keying tool in the Symphony
Nitris to be invaluable. Working un-
der tight deadlines, it let him make
last minute changes in elaborately
composited shots without having
to send them back to the visual ef-
fects shop that created them. Thanks
to the power of the system’s Nitris
acceleration, Peterson could ana-
lyze images down to the pixel level
to control edge spill and make sure
even the finest hairs came through
the compositing process intact.

Peterson also mastered episodes of
the dead-case crime series, “Bones,”
for FOX. Here, he ran into the chal-
lenge of some elaborate multispeed
effects, where the video’s motion was
ramped up and down. Not that long
ago, this would have required mas-
sive amounts of disk space and an

More of the
detailed work
can now be
accomplished
offline.
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expensive online session. Today, the
offline editor of “Bones” was able to
create the effects while the producers
were still making creative decisions,
and the final version was then re-
assembled automatically with Total
Conform in Keep Me Posted’s Sym-
phony Nitris system.

FOX also wanted to experiment
with Avid’s DNxHD compression
codec, which enables the final master
to be compressed down to SD band-
widths and be transported and stored

N ¢

Milagro Post uses the Quantel Pablo
systems.

within a conventional infrastructure.
The highest DNxHD rate — 220Mb/s
— was used to compress episodes of
“Bones.” And Peterson reports that
even with that reduced amount of
data, the high-definition images were
visually indistinguishable from native
HD. The ability to reduce the storage
needed for HD shows without sacri-
ficing quality could have an influence
on how future shows are distributed
and archived.

Milagro Post

At Milagro Post, located just out-
side of Detroit, 13 Quantel worksta-
tions help the team meet the chal-
lenging needs of the motor city’s im-
age-conscious automobile industry.
Quantel’s use of proprietary hard-
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ware and the post house’s own ex-
tensive storage capability with a PC
for system control creates the power
to handle the most demanding video
formats and the flexibility to access a
massive number of files.

The HD edit bays at Milagro Post
include Quantel eQ edit systems
with QColor panels attached for
color correction as well as the eQ FX

integrated into local and national
Ford advertising campaigns.

Because car models change annu-
ally, this material has a short shelf
life, yet it has to be constantly ac-
cessed for new commercials. In the
rarefied atmosphere of car com-
mercials, every eye-catching frame is
critical to the success of a given spot,
and all matte and compositing work

In the rarefied atmosphere of car
commercials, every eye-catching frame is
critical to the success of a given spot, and

all matte and compositing work has to be at

color corrector to master in 2K on iQ

desktop application for effects cre-
ation. The team can master in 2K on
Quantel iQ systems with the help of
the new Pablo color corrector, which
can handle up to 4K files. All Quantel
applications use the same software
interface with the differentiation in
their capabilities coming from the
hardware attached to them.
Recently, the group put its system’s
capabilities to the test by creating
running footage packages for Ford.
This involved 120,000ft of 35mm
film containing glamour shots of
the latest car models in various lo-
cations. Milagro Post imported all
of this through a Spirit 2K datacine
into its 64TB film SAN using Rorke
drives. All of this was accessed by the
iQ. Eventually, this material will be
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the highest quality and resolution possible.

has to be at the highest quality and
resolution possible.

Having it all available online in
real time means clients don’t have to
waste time while tape reels or RAID
servers are changed between proj-
ects. It also allows the color special-
ist at the Pablo console to tailor the
look of each selected shot to the spe-
cific commercial. As a side benefit,
the color-correction system adheres
to the 3-D color space specifications
required by the Digital Cinema Ini-
tiative for digital cinema releases,
another service that Milagro Post
can provide thanks to its Quantel
hardware-based approach.

Post review

Of course, when you’re making a
wish list for the ideal HD post-pro-
duction system, you must take cost
into account. But, as the competi-
tion in digital post heats up, there
are software and hardware to meet
increasingly sophisticated needs. And
the field is by no means limited to
the three workflows illustrated here.
In the December issue of Broadcast
Engineering, Tll offer additional case
studies to help guide you through
other solutions.

L.T Martin is a freelance writer and post-
production consultant.
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Pattern directions

Model measurements for antenna patterns
may not be the best solution.

BY DON MARKLEY

W oday, especially for DTV

2| facilities, directional anten-

nas primarily provide pro-

tection to the service areas

of other stations. Measurements of

outgoing and incoming interference

are based on the patterns of all sta-

tions involved, as contained in the

FCC’s database. Those patterns are

normally derived from the operation
of the antenna in free space.

To confirm the accuracy of an-
tenna patterns, stations can perform
measurements using either a full-
scale antenna on a range or using a
model in an anechoic chamber. Full-
scale ranges have almost disappeared
from use. For years, RCA, Harris,
Dielectric and RFS each operated a
range for full-scale measurements
of horizontal and vertical antenna
patterns. But today, those ranges no
longer exist. To my knowledge, only
Jampro still operates a full-scale
range.

Measuring antenna patterns
It is beyond the scope of this ar-
ticle to argue the relative accuracies

of model measurements vs. full-scale
range testing. The main point is to
recognize that the commission will
accept either method.

Normally, patterns filed with the
commission are based solely on cal-
culated values. Television stations
do not have to file measured pat-
tern values with their license appli-
cations, whereas FM stations must
provide documentation of pattern
measurements.

assumption of free space is pretty
realistic.

The problems occur when other
conditions exist, such as when an
antenna is side-mounted on a tower.
The omnidirectional antenna will no
longer be omnidirectional, and the
exact shape of a directional pattern
will be changed.

The amount of such change can
be determined but it isn’t easy. One
good method routinely used in FM

The patterns submitted to the commission
are based on the TV antenna operating in
free space, without respect to the mounting
structure or other items in the area.

The patterns submitted to the
commission are based on the TV
antenna operating in free space,
without respect to the mounting
structure or other items in the area.
When dealing with a single antenna
top-mounted on a tower placed far
from other towers or antennas, the

FRAME GRAB

A look at the consumer side of DTV
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service is to perform the measure-
ments with the antenna mounted on
a section of the tower.

Another method is to use mod-
els with transmission lines passing
through the aperture. Ladders, con-
duits, climbing safety devices and
other hardware are included in the
model. If all nearby conditions are
accurately considered, both the mod-
eling measurements and the calcula-
tions will produce a fairly accurate
version of the antenna pattern.

Consider an antenna mounted on
a solid surface, such as the cylinders
on the Sears Tower. It is obvious that
the cylinders will significantly affect
the radiation on the opposite side
of the antenna. Moving vertically,
antennas are mounted on the indi-
vidual towers in the aperture of an-
tennas on the other tower. A number
of parameters will affect the antenna
pattern, including the frequency of
the radiated signal and the size of the
tower members.
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Jampro Antennas conducts full-scale tests of antennas on towers at its 700 acre
range near Sacremento, CA.

The most affected area is where the
tower members approach one-half
wavelength at the operating frequen-
cy. In FM service, that point has long
been considered. And 4ft to 5ft face
towers are avoided in the antenna
aperture. In such cases, an omnidi-
rectional pattern can be changed by
as much as 3dB. The same type of ef-
fect can occur to TV signals.

Defining a true pattern

So what is the real pattern? Is it the
theoretical calculated pattern, the
measured free space pattern or whalt
actually occurs when the antenna is
mounted on a large structure or in
the vicinity of other antennas?

Other types of antennas can also
affect directional antenna patterns.
Slot antennas normally look like
a big piece of pipe at frequencies
significantly removed from the an-
tenna of concern. On the other hand,
panel antennas are wideband in their
operation and are much more signif-
icant re-radiation sources.

Years ago, licensees were con-
cerned about the effect of towers
mounted on the same structure. An
early example was the John Hancock
Tower in Boston, where two tow-
ers supported multiple antennas. A
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study done by Andrew Alford deter-
mined that the antennas’ placement
created a saw-tooth pattern in the
radiation pattern. The size and num-
ber of the teeth in that saw tooth was
a function of the frequency involved
and the distance between the towers.
This effect relates to the multiple an-
tennas located on a T-bar or cande-
labra structure.

Reasonable calculations can be
performed to determine how to best
locate antennas on a structure or a
tower. In the case of multiple antenna
structures, those calculations should
be performed to determine the best
mounting configuration so that all
stations will obtain the best possible
performance from their antennas.

Scattering programs

These calculations are essentially
beyond the normal function or abili-
ties of most consulting engineers.
Such an undertaking usually re-
quires a handful of engineers directly
involved in the design and construc-
tion of transmitting antennas. The
calculations are extremely complex
and should be performed by com-
puter programs that are proprietary
to the manufacturers.

You can analyze the impact of



reflecting surfaces in the vicinity of a
transmitting antenna by using vari- B HOAD cAST PEHFO H MAN cE’

ous scattering programs. Those pro-
grams use the transmitting antenna

pattern, the frequency involved and n
the physical characteristics of the
structures as inputs. This includes UHF REGEIVERS
whether the structure is solid, as in

a cylinder or microwave dish, or bro-

ken, such as a tower. The result will
usually be a pattern. Variations of

Whether you use the Anton-Bauer Gold Mount? a v-mount battery, or
have a Panasonic or lkegami camera which takes a "slot-in" receiver,

more than 10dB over small azimuth there's an Azden 1000 designed specifically for your use, giving you
angles are normal. Fortunately, when broadcast performance with no additional batteries needed.
all the re-radiated signals are com- z
bined and incorporated into the ac- f
tual station service calculations, they ‘
tend to average out. ‘
-

Final measurement

The purpose of performing these
calculations is to show that two sepa-
rate antenna patterns can exist. The
first pattern is the calculated pattern
the commission wants in the appli-
cation. In a lot of cases, this pattern
might best be described as far from
reality. However, the commission
doesn’t have the means to investigate
it and usually accepts the pattern
data offered. Gold Mount

The second pattern is the real one. TDOURX/AB
It considers the actual operation of 2
. . IDX "V" Mount
the antenna and the physical envi- 1000URX/VM "~ {DOOURX-Si
ronment surrounding the antenna, Features include: “Slot-In"
rather than free space. This pattern * 121 UHF channels (723-735MHz) user-selectable, with LCD readout

realistically describes how the sta-
tion will perform. It is not simple
to obtain this pattern, but it can be
determined by providing antenna
manufacturers with data about the
real world conditions where the an-

« True diversity system with 2 complete front-ends and high-gain antennas
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mance of the transmitting system by Earphone-out w/level control Sony ECM-44H.

the TV set in the manager’s family
room, which is operating on cable fed

by a fiber-optic system. If the manager Plug-in XLR
is happy, all is well in the world. B Ban s (oo
dynamic mics.
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CHALLENGES

Y JON HAMMARSTROM

he reality of IPTV may be just around the corner for many North
American viewers. And hundreds of thousands of viewers in France
and Hong Kong already receive broadcast-quality video delivered via
IP to their homes.

IPTV is not a revolutionary concept. It is an evolutionary transition of
broadcast television that presents some significant challenges despite the mar-
riage of two well-understood technologies — IP and video compression. For
service providers, it is an opportunity to gain additional revenue using existing
infrastructure and to develop a growth strategy around well-defined technolo-
gies and an established service model.

In most cases, IPTV will not be offered as a standalone service, but as part of
a triple-play package. The IPTV element of the triple-play market is relatively
immature when compared to other transmission infrastructures supporting
video (i.e. cable and terrestrial broadcast systems). The focus, therefore, in ini-
tial network pilot deployments and during new service rollouts, has been on
getting the systems to work.

QoS foundation

IP is now widely deployed for internal distribution in broadcast and net-
work operations facilities. Test and analysis for internal distribution can be
distinctly different from that required for IP delivery directly to the home (i.e.
IPTV). Test strategies during [PTV initiation, establishment and rollout will
vary, but all will be targeted to ensure quality of service.

The organizations involved in IPTV deployments are at varying points along
the implementation curve. But in general, those responsible for the system face
a three-part problem of design, deployment and management.

In the process of designing components for use in the network and in the home,
including set-top boxes, designers and manufacturers must ensure standards com-
pliance and interoperability. There are too many standards, formats and sources of
network traffic to leave this to chance or to take shoricuts in the process.

A triple-play network needs to assure availability of network resources and
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bandwidth to deliver video services.
However, overall network bandwidth
is finite, and so it is equally important
that unnecessary pathways can be
torn down successfully. This requires
test equipment capable of establish-
ing and testing the IP pathway and
providing statistics on network jitter
and packet loss.

In the process of new service de-
ployments, the initial concern is get-
ting the system to work. Once the
basic network design considerations
are met, the next step is looking at
what goes in and comes out of the
network.

Having established that the IP path-
way can be reliably set up, it is then
essential that the video data pushed
into and received from the pathway is
correct. This requires monitoring and
analyzing of transport streams (TS)

at the output of encoders, multiplex-
ers and headends to ensure the source
material is correct.

At the receiver end, similar monitor-
ing and analysis will ensure that there
has been no degradation to the video
as it passes through the system. Those
responsible for installation and com-
missioning will require video expertise
and trusted tools to make the correct
compressed video measurements for

Large-scale IPTV deployments
are still in the early stages

Today, there is only a handful of network operators globally that has
deployed IPTV systems with more than 250,000 subscribers. For the most
part, IPTV deployments have been limited in scale and targeted to select
markets, but they are being positioned for significant expansion.

There is still a lot to be learned about ensuring quality of service in large
scale systems, while rolling out significant new services, incorporating
new technologies, and especially when combining video with voice and

data over a single IP network.

both multi-program transport stream
(MPTS) and single-program transport
stream (SPTS) systems.

As initial problems of early de-
ployment are solved and operations
scale up for full IPTV system use, the
need for system management and
test requirements will shift toward

networkwide monitoring as part of
a large service assurance system. Test
strategies and equipment must lead
to fast and correct solutions to ensure
that the highest quality content is al-
ways delivered.

QoS measurement
using MDI

The media delivery index (MDI)
for IPTV networks predicts expected

Triple-play networks have
yet to fully converge

Video, data and voice are generally handled in separate networks and by
separate teams, only converging deep into the network. Point solutions
will allow operators to monitor and test the most critical points within their
IPTV network. And because IPTV is a technology that will force IP net-
work engineers to consider video issues and video engineers to consider
IP network issues, it is important to choose a test and monitoring solution
that provides visibility of both domains and correlation between them.
This will enable faster problem identification, isolation and resolution with
minimal impact on the end-user experience.
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video quality based on network level
(or IP) measurements. It is indepen-
dent of the video encoding scheme
and is a lightweight, scalable alter-
native to measurements that decode
and examine the video itself.

MDI is the ratio of media de-
lay factor (DF) to media loss rate
(MLR), which is the number of
packets lost in one second. The DF
indicates how long a data stream
must be buffered (i.e. delayed)
at its nominal bit rate to prevent
packet loss. MDI is typically dis-
played as two numbers separated by
a colon — DF:MDR.

MDI is defined by the European
Telecommunications Standards In-
stitute (ETSI) in RFC 4445. It rec-
ognizes impairments in the IP layer
and offers a general idea of network
jitter. While MDI infers video qual-
ity, it does not provide specific mea-
surements related to video quality.

The MDI-DF can give a measure
of congestion in a network by show-
ing usage level and detecting when
queuing happens in network compo-
nents. It is also useful to know how
much of the queue buildup is due to
video packet bunching and to have
an indication of whether the ses-
sion bit rate can handle the required
MPEG TS bit rate.

A good MDI does not mean a
faultless IPTV transmission. And a
bad MDI can be unrelated to video
quality. The best solution is to use
MDI and MPEG layer protocol test
in conjunction (i.e. as cross-layer
measurements).
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Figure 1. Cross-layer correlation allows you to see how events affect one another.

Cross-layer measurements
A 2001 ETSI technical report, TR
101 290, defines a set of standard
evaluation tests for digital video sys-
tems that can be performed repeat-
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edly and provide consistent results
assuming reasonable management of
variables. The tests to detect transport
stream corruption and network jitter
are useful MPEG layer tests.
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It is best to perform these in conjunc-
tion with IP tests throughout the net-
work. Cross-layer testing is useful when
monitoring both the IP and MPEG do-
mains to trace and track performance
degradation before the problem gets
too serious. (See Figure 1,)

It is possible to detect video errors
at a user site with MOS techniques or
even a visible check. However, these
methods provide no indication of the
problem’s root cause. A problem that
appears in one layer, medium or de-
vice may have been caused by a vari-
ety of seemingly unrelated problems
elsewhere in the system. The root
causes may include:

* dropped or out-of-order packets;

+ traffic congestion on the IP network
at aggregation; and

+ core or access satellite feed problem
due to rain.

Figure 2. Viewing a simultaneous graph display allows you to pinpoint problem spots before they worsen.
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Delivering video presents
unique challenges

Video has intensive bandwidth requirements in a best efforts network.
Video is intolerant to packet loss, out-of-order packets and resends. These
issues will only increase as more video is carried through IP networks and
HD and other services begin to demand increasing amounts of bandwidth.
There is a lot of complexity associated with ingesting, storing, encod-

ing, transcoding and multiplexing video streams for delivery to the home.
There is little margin for error. And any errors that do occur have a high
impact on the user experience.

Test and measurement solutions er they affect one another. (See Figure

that provide information, not just
data, offer insight to the analysis
process in a variety of ways, includ-
ing graphing jitter within the MPEG
stream or at the IP layer and quantify-
ing them.

Viewing graphical plots helps corre-
late events over time as they happen on
one layer and allows users to see wheth-
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2 on page 46.) This helps pin down the
root cause to a specific layer, allowing a
fault to be isolated and rectified.

Time stamping alarms, trace files
and fault logs improve the operator’s
ability to backtrack intermittent faults
to see whether an MPEG stream had
an internal transport stream fault or
whether the fault was related to an IP
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event. (See Figure 3.) The TR 101 290
tests analyze many parameters on the
MPEG layer. The specific parameters
affected by dropped and out-of-order
packets on the IP layer are the sync
byte, continuity count (a four-bit
rolling counter on a packet identifier
basis) and cyclic redundancy check
(CRC).

Most MPEG streams contain a
built-in timing packet called the
program clock reference (PCR).
Graphing PCR inaccuracy and over-
all jitter gives a good indicator of a
stream that may be suffering timing
distortions due to packet burstiness
or jitter. When combined with the
simultaneous display of 1P packet
inter-arrival timing, an engineer can
time-correlate the signal with PCR
and with presentation time stamp
(PTS) on elementary streams. This
cross-layer check is also possible even
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Figure 3. Error logging with cross-layer time stamps aids in resolving hard-to-trace faults.
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if the TS does not contain a PCR. (See
Figure 2 on page 46.)

PCR overall jitter (PCR-OJ) and
PCR frequency offset (PCR-FO) can
be compared with packet arrival tim-
ing stability to assess the source of
IP or MPEG introduced jitter. There
are defined acceptable limits for PCR
but none for IP arrival interval. These
are user defined, and test equipment
should allow users to set limits.

For MPEG-4 transports that don’t

strictly need PCR, some operators
still establish a PCR feed, as it takes
up little bandwidth and offers a fast
indication of timing health.

Finally, a cross-layer test can ex-
tend to RF layers, where off-air con-
tent is acquired for delivery over IP
networks. RF test probes can demod-
ulate, decode and perform MPEG
tests to detect whether timing (PCR)
and jitter are already present on the
downlink.

The advantages of
cross-layer correlation

* Graph packet arrival interval (to show burstiness)
* Time-correlate packet arrival, PCR and PTS arrival interval graphs
* Identify underlying IP transport errors

(CRC, dropped packet, out of order packet)
* |dentify all TR 101 290 errors
* Time-correlate errors at IP, TS and RF levels to identify root cause
* Timestamp errors with layer identifiers in error logs

Final control

IPTV-specific video test and mea-
operational parameters
vary from network to network and
operator to operator. They depend on
many variables, including some not
within the network operator’s con-
trol. Establishing the correct operat-
ing parameters is an iterative process.

As organizations move into the
challenging new space of IPTV, they
will need to empirically develop a test
strategy that delivers the QoS levels
demanded by viewers. It’s essential to
select testand measurement tools with
the appropriate depth of capability
and user definable test parameters. It
is critical to establish a correlation be-
tween events in one layer of the pipe-
line and another to provide a warning
of impending disaster, or in the worst
case, rapid disaster recovery. BE

Jon Hammarstrom is senior manager of
video global marketing at Tektronix.
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