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At Intelsat we’re used to big things.

We already own and operate the biggest satellite, teleport and fiber
infrastructure network in the world. But we’ve got even bigger plans.

Intelsat EpicS - our Next Generation high-performance sateliite
platform with an innovative combination of C-, Ku- and Ka-bands,
wide beams, spot beams, and frequency re-use. For broadcasters and
media applications this means:

* Content Regionalization: advertising, time zone, language
* Customization: bitrate, resolution, encoding format
* More Throughput: HD content to smaller terminals

* Backward Compatibility: better performance through existing
infrastructure

For you, this means lower cost of ownership.
More control. More choices. That’s Epic.
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EDITORIAL

DEPARTMENT

3-D is dead.
Long live 4K!

here is a striking similarity between how 4K is

suddenly being pushed by the consumer elec-

tronics industry, and how those same vendors

pushed the now dormant 3-D technology just
three years ago.

P'm not making a comparison between the technolo-
gies themselves. I just simply see parallels as TV set makers
continue to try to drive sales by hawking the next must-
have technology regardless of minute benefits. So, why
should broadcasters care?

They should care because broadcasters eventually have
to deliver matching imagery.

The 2010 CES show was filled with 3-D TV sets and
demonstrations. The media went overboard on the ben-
efits and the “wow” factor, and predicted its huge success.
The NAB convention followed only three months later,
and practically every video booth had some type of 3-D
technology demonstration. Were the demonstrated prod-
ucts real? Of course not. Companies had only 90 days to
whip up something to show attendees they were support-
ing the new 3-D bonanza.

This year, you'll need a magnifying glass to find 3-D at
the NAB Show — not because it isn’t being developed, but
because no one is buying the technology. Sure, Hollywood
and CES want to develop new products; I get that. But, after
recently seeing the just-released 3-D version of “Top Gun,”
all I can say is, “Wow, film grain looks even better in 3-D.”

So, back to 4K. There’s a building community of sup-
port for 4K imagery. And, it seems it may be the next le-
gitimate step in increased image quality. But, let's be sure
we understand where 4K may be applied.

8 broadcastengineering.com | March 2013

First, 4K and the CES term Ultra HD are not the same.
You'll also see 4K called Quad HD, but Ultra HD is the of-
ficial CES technology icon for 4K-like imagery. Ultra HD
provides 3840 x 2160 pixel images. True 4K imagery relies
on 4096 x 2160 pixels. The new CES-labeled Ultra HD TV
sets do not accurately display a true 4K size image. But,
who'’s going to see the difference?

Second, although TV set makers may be moving
full-speed ahead, broadcasters aren’t exactly sitting on
their hands.

Just last month, CBS used six FOR-A FT-ONE 4K
cameras at Super Bowl XLVIL Also last month, Japan
announced it will broadcast the World Cup in 2014
in 4K. Even the 2012 Summer Olympics in London
were available in 4K at selected public venues, but no
DTH broadcasts.

Despite the CES push, and for many practical reasons,
4K may not quickly become the next must-have. The
Korean trade publication Chosun Biz says that LG has sold
only 300 of its 84in Ultra HD TV sets since its August in-
troduction. Currently, the TV set costs $20,000. We all
know prices will drop, but will viewers “see” enough im-
age improvement to part with hard-earned dollars?

An Internet search will provide plenty of stories about
the drawbacks of 4K screens in the home. Issues include
the requirement for 80in or larger screens and optimum
viewing distances that can’t be accommodated in most av-
erage living rooms.

Given these unknowns, should engineering managers
today even consider supporting the technical require-
ments of 4K technology when upgrading a facility?

One expert 1 trust, Stan Moote, VP business technology
at Harris Broadcast, says, “There is no reason to be fright-
ened over 4K. Without putting a single 4K feed out to air,
broadcasters can embrace 4K technology to improve their
build-outs and productions.”

OK, that I'll buy.

Tell me what you think. Is 4K technology in your fu-
ture? Is it on your 2013 buying list?

EDITORIAL DIRECTOR

Send comments to: editor@broadcastengineering.com
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Cloud video processing

The cloud offers an easy way to increase processing

Hours of content processed

capability on the fly.

BY DUSTIN ENCEL FEWSKI

ideo processing require-

ments are becoming more

complex as media consump-

tion habits change and the
number of consumer devices capable
of displaying video increases, requir-
ing support for an expanding number
of file formats. Multiscreen viewing of
both live and on-demand content in-
creasingly challenges media companies
to assess how much on-site infrastruc-
ture to procure to satisfy spikes in de-
mand without overinvesting.

Ensuring a high-quality, reliable
consumer viewing experience across
multiple screens requires the process-
ing of massive amounts of video —
as seen in the Olympics last summer
when data delivery peaked at 2.8PB
of content, featuring a peak rate of
700Gb/s, when Bradley Wiggins won
the gold medal in men’s cycling.

The chart below shows an example
of predicted demand for video pro-
cessing capacity compared to actual
demand, where the red steps repre-
sent capacity purchases over time.
(See Figure 1.) An obvious concern
is where demand exceeds what fixed

= Actual demand

Demand exceeds
capacity

Predicted demand

Grownd indrastructune

Year 1 Year 2

Figure 1. Video processing demand

Expess capacity

Year 3

A hybrid workflow is achieved by maintaining just enough on-premise infrastructure
to fulfill day-to-day transcoding requirements, while leveraging cloud services for
the elasticity to keep pace with demand.

infrastructure can support. However,
the opposite situation can prove even
more costly over time, where demand
runs lower than capacity, resulting in
investments that go unused.

Media companies that don't have
enough video processing infrastruc-
ture to meet variable demand may find

it difficult to keep up with customer

expectations for top-quality service.
Production houses that buy more in-
frastructure than they
need will incur the
unnecessary costs of
maintaining resourc-
es that sit idle. Either
way, they lose money.

The cloud offers a
rational and cost-ef-
fective solution to the
problem of variable
demand by offer-
ing the ability to in-
stantly scale up video
processing  capac-
ity to accommodate
high-traffic  events,
and then back down
again as traffic wanes,

10  broadcastengineering.com | March 2013
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while avoiding additional hardware in-
vestments that aren’t consistently uti-
lized. Just like paying for a utility such
as water or electricity, media compa-
nies can replace additional capital in-
vestments with more predictable oper-
ating costs that rise and fall depending
upon the amount of cloud resources
they actually use. Cloud computing
can help organizations handle variable
video processing demand with great
flexibility and agility, enabling them to
improve customer service while at the
same time reducing capital costs.
Cloud computing also presents
exciting opportunities for media and
entertainment companies that want
to minimize the risk of launching new
initiatives. For example, a broadcaster
can quickly introduce a new program
or channel using cloud transcoding
and evaluate its success without in-
vesting in additional infrastructure.
Once the new inititave is proven suc-
cessful, investments in on-premise in-
frastructure can be made confidently
to balance long-term economics.
Likewise, the cloud offers the op-
portunity to take one-time projects
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Hours of content processed

Figure 2. General trend lines of an economically optimized video
processing system at the high end of the broadcast industry,

without long-term investment. For
example, many media companies
have an extensive catalog of content,
but supporting the infrastructure
required to convert a video library
into new distribution formats can
be costly and inefficient. Using cloud
resources, broadcasters can enhance
offerings and extract unrealized rev-
enue to make archived video footage
available to customers on demand.

Overcoming challenges
While the cloud has been a hot

=== Actual demand
=== Elastic capacity
Predicted demand

Ground imlrastructure

Year 1 Year 2

over time

Year3 for

topic, until recently, several obstacles
have put cloud transcoding out of
reach for many companies, particu-
larly those that process high volumes
of professional-quality video. The
good news is that these hurdles are
quickly disappearing.

First, until recently, the cost of
processing video in the cloud has
been prohibitive, especially for high-
volume production houses. Yet as
more providers such as Google, HP,
Rackspace and Amazon Web Services
(AWS) enter the market, competition

and increasing sup-

ply are driving down
! the price of cloud
2 resources. As these
f providers continue
to grow, users will
benefit from econo-
mies of scale, which
will make large-scale
video  processing
even more afford-
able in the cloud.

Second, the trans-
fer of data is a tre-
mendous challenge
organizations
moving large, mez-
zanine-quality video
files. Yet this issue is
being addressed by

accelerated data delivery systems. For
example, Aspera and Signiant have
designed highly efficient transport
technologies that move data at maxi-
mum speed, regardless of file size,
transfer distance .or network condi-
tions. In addition, Amazon recently
introduced the Direct Connect ser-
vice, which makes it nearly as fast to
move data between an on-premise
facility and AWS as it is to move data
across a high-speed local network. In-
novations such as these help mitigate
data transfer bottlenecks.

Third, concerns about data center
outages and system failures have pre-
vented many media companies from
moving assets off-site. However, this is-
sue is ameliorated as the cloud matures
and vendors build more enterprise-
grade reliability. For example, most
established cloud vendors have built
redundancy measures into their ser-
vices, and replicate data and resources
across multiple geographic zones for
enhanced durability in case of outages.

Fourth, media executives are un-
derstandably concerned about secu-
rity. In many cases, their video assets
fuel a multibillion-dollar business,
so they’re leery about letting them
be processed off-site. However, as the
cloud becomes more widely adopt-
ed, media companies are becoming

BCCS?m:.

BROADCAST CAPTIONING &

CONSULTING SERVICES INC.

Phone:

Fax:
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Hitachi’'s new ZHD 6000 camera enhances any production system it Come see it at

becomes a part of because its camera head is engineered to be a NAB Booth C4309
distribution point for extra power, access points, and communication

channels not typically found on cameras in its class.

To schedule a demo at
These extra features could be duplicated by buying more hardware and the NAB show go to

wiring them in, but why would you? Hitachi's “built in" approach is much hitachi
simpler to use, less complicated to implement and, because the features

are already there, almost free to deploy. To subscribe to our new
Hitachi newsletter go to

Hitachi's new CMOS camera Fas a 2.2 million pixel sensor and access to info
features that will enhance your production system while saving you money:. nro
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increasingly comfortable with the con-
cept of cloud-based video processing.

Large-scale data centers are ca-
pable of providing greater security
than many individual media compa-
nies could afford on their own. Most
established data centers support high
levels of encryption and undergo in-
dustry-standard security audits. Ama-
zon’s cloud, in particular, has received
the highest possible maturity rating
from the Motion Picture Association
of America (MPAA) for securely stor-
ing, processing and delivering pro-
tected media and content.

Foundational elements

There are key considerations that
must be prioritized to ensure an eco-
nomical, effective balance of ground
and cloud transcoding resources:
« Feature parity: Select a platform that
can exactly replicate the profiles, capa-
bilities, and formats used on premise
so that video outputs are identical re-
gardless of where they are processed.
+ Unified management: Make sure
cloud-based and on-premise video
platforms can be administered from a
single interface and API so both sets
of resources are managed seamlessly.
s Secure environment: Avoid multi-
tenant environments and publically
exposed networks.

* Reliable implementation: Ensure the
cloud system spans multiple regions
and availability zones for redundancy.
s+ Data transfer: Select cloud-based
data centers that are located near on-
premise data centers and leverage ac-
celerated data transfer services.

« Experience: Make sure the vendor
is equipped to meet FCC regulations
and other standards, and quickly sup-
ports new ones.

Recommendation:
A hybrid approach

How can media, entertainment and
broadcast companies best leverage vid-
eo processing in the cloud? Low-vol-
ume broadcast companies may want
to move all transcoding functionality
to the cloud so they can scale resources
up and down as necessary. For com-
panies that consistently process vast
amounts of video, the economics of a
cloud-only system are still challenging.
For those companies, a hybrid work-
flow makes the most economic sense.

A hybrid workflow is achieved by
maintaining just enough on-premise
infrastructure to fulfill day-to-day
transcoding requirements, while le-
veraging cloud services for the elas-
ticity to keep pace with demand. (See
Figure 2 on page 12.) This ground-to-
cloud approach has the potential to

save organizations significant capital
expenditures. Augmenting in-house
transcoding capacity with cloud re-
sources can reduce video processing
costs by at least 50 percent, and by as
much as 80 percent, according to a re-
port by the multinational technology
consulting firm Accenture.

Being flexible about leveraging both
on-premise and cloud resources allows
companies to cost-effectively balance
transcoding resources, while optimiz-
ing capital investments already made.

As cloud computing vendors con-
tinue to tackle the issues of cost,
data transfer and security, interest
in cloud-based transcoding is sure
to grow among media and entertain-
ment companies in the near future.
By taking a hybrid approach, media
companies can fully reap the benefits
the cloud can offer.

Dustin Encelewski is director of product
marketing, Elemental Technologies.

ADDITIONAL RESOURCES
The following sre svailable on the
Broadeast Engingering website

» Goodbye spinning disks

* Amazon's cloud outages causing
concern

¢ Is the cloud really as green or
cost-friendly as widely thought?
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New StreamScope transport stream monitors from Triveni
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with LKFS graphs and video
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Mobile video technology

Expectations are set for mobile service.

BY ALDO CUGNINI

ast year, the Open Mobile
Video Coalition (OMVC)
released a specification, the
ATSC Mobile DTV Receiver
Profile Guidelines. The spec, issued by
the OMVC Technical Advisory Group
(OTAG), recommends two profiles
for mobile receivers: a required Base
Profile and an optional Enhanced
Profile. (Let’s call it an “E-Profile”).
So consumers can sort it all out,
it’s conceivable that support for the

Enhanced Profile could lead to a class -

of devices with a user-recognizable
label. Although the OTAG spec con-
cerns implementation of the ATSC
A/153 standard, many of the embod-
ied concepts apply to other systems
throughout the world, such as DVB-
MHP (Multimedia Home Platform).
Video and audio, while customiz-
able, will likely converge to common
formats. H.264 (Base Profile Level 1.3
and Main Profile up to Level 3.1) is rec-
ommended by OTAG for both mobile
profiles, at supported resolutions. Al-
though Scalable Video Coding (SVC)
is a broadcast option, OTAG has not
entered it into a mobile profile, cit-
ing a lack of marketplace maturity for
SVC-compatible consumer products.
However, DVR-pause is required,
and impulse recording and scheduled

Brosdcasters

DVR are “desirable” in the E-Profile.
These step-ups will require additional
storage memory. As an example, a
combined data rate of 600kb/s for au-
dio and video (reasonable for 416 x
240 resolution) would require 4.5MB
for each minute of stored content —
not too demanding given today’s flash
Imemory prices.

The Scalable Full-channel Mobile
Mode (SFCMM) is an optional trans-
mission mode that scales mobile pay-
load capacity up to the total available
from the channel; such a device, of
course, would not support legacy mo-
bile broadcasts. SFCMM is deemed
“desirable” in the E-Profile, as is a
second tuner. HE-AACv2 (w/SBR)
(High-efficiency Advanced Audio
Coding with Spectral Band Replica-
tion) is required for all devices, as
constrained in A/153 Part 8, with
the average loudness of the audio at
-14dB LKFS.

Interaction (return) channel

In both profiles, an interac-
tion (or return) channel by one or
more out-of-band sources (Internet,
Wi-Fi, cellular, USB, Bluetooth) is re-
quired from all devices at least once
per week. Interactivity, both active
and passive, is a key differentiator that

In-band
delivery

>

Consumers

A
|
|

*------

QOut-of-band
delivery

Figure 1. As part of the requirement to provide their mobile viewers with
connectivity, broadcasters can deliver electronic service guides in band through
the OTA terrestrial channel, or over a separate interaction channel.

16 broadcastengineering.com | March 2013
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can set mobile apart from fixed-device
broadcasting; users naturally want to
interact with an audio/video device
they hold in their hand, and this factor
should pave ‘the way for applications
that leverage social and informational
enhancements to linear TV viewing,

Many of these interaction-channel
media have persistence and connec-
tivity challenges, which have led to
various service-provider solutions.
Under the DVB-MHP banner, inter-
activity and other enhancements have
been defined using an Interactive-
broadcast profile or an Internet-access
profile, both being over and above the
Enhanced-broadcast profile.

Electronic service guides (ESG) can
be delivered in-band (i.e., through
the OTA terrestrial channel) and
out-of-band, over a separate interac-
tion channel, as shown in Figure 1. An
in-band basic ESG is required in both
OTAG profiles, while an enhanced
ESG over an interaction channel is
required in the E-Profile. Aggrega-
tion of multiple-ESG information
collected from multiple providers is
required by OTAG on all devices. File-
based delivery is required on E-Profile
devices to support the mobile aspects
of the non-real-time (NRT) standard
that allows in-band pre-caching and
downloading of content.

The rich media environment
(RME) is required for supporting in-
teractive components in the E-Profile.
Defined by the Open Mobile Alliance
(OMA), RME provides a rich graphi-
cal and media experience by integrat-
ing Scalable Vector Graphics (SVG),
for graphical object creation, and
ECMAScript, for script support, into
a media stream,

Conditional access and service/
audience measurement require an
interaction <¢hannel. The A/153
Mobile DTV standard incorporates a
conditional-access system (CAS) that
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is based on the OMA-DRM standard.
Conditional access and service pro-
tection require that encryption key
exchange take place over an interac-
tion channel, due to the capacity lim-
its of OTA content delivery. Content
security, while not explicitly specified,
is envisioned using an exchange
of short-term keys over the
broadcast channel, and long-
term keys over the out-of-
band return channel.
Simple devices without an in-
teraction channel will, therefore, risk
missing out on some services in the
broadcast stream. Of course, services
and content can always be sent in the
clear, with no encryption.

There are several items in the E-
Profile that were not completely set
in the standardization process when
the OTAG document was finalized.
Hence, we might expect additional
elements to be defined, in the area
of conditional access, in the coming
months. For the time being, the OTAG
recommends that service providers
(i.e., broadcasters) supply an optional
conditional-access application to be
downloaded and installed in receivers
that suppart the E-Profile.

All devices are expected to provide
a facility for collecting and reporting
on content consumption. In order to

suppeort audience data gathering and
reporting, user data collected on all
devices should be uploaded to a ser-
vice agency at least once per week,
or the same time as a long-term key
is delivered.

Geo-location is required on all de-
vices if GPS or other positioning data
is available from the device. Wake-
up functions are required in the
E-Profile, such as to provide emer-
gency alerts. The Cell Information
Table is required on all devices, pro-
viding carrier frequency information
on selected available transmitters,
so that cell-like handoffs would al-
low near-seamless roaming from one
transmitter footprint to another.

As defined in ATSC A/153, mo-
bile content data is organized into
groups called Parades, each of
which can carry different kinds of
services: Data groups within a Pa-
rade all have the same Forward
Error Correction (FEC) parameters,
and a Parade can carry simultane-
ously up to two Ensembles, which
are logical pipes for IP datagrams.
Although it is usually unnecessary for
a receiver to simultaneously decode
all of the services present in a stream,
decoding parallel Parades is required
on E-Profile devices. Expected uses
for this functionality include PIP,

or transmitting CAS Entitlement
Management Messages in Parades
separate from the A/V content.

Starting point

Receiver profiles, although demon-
strating a path to viable business mod-
els, do not constitute a “standard.”
Readers must keep in mind that the
Mobile DTV Receiver Profiles speci-
fication was published for illustrative
purposes only, and does not carry the
weight of a regulation or standard.
Nonetheless, the spec was developed
cooperatively by broadcasters and
consumer-electronics  manufactur-
ers, and thus represents a snapshot of
their combined expectations for ser-
vices and products. BE

Aldo Cugnini is a consuitant in the digital
television industry and a partner in a
mobile services company.

Send questions and comment.;: 10;
Il aldo.cugnini@penton.com \
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JPEG 2000 over IP

The format can be configured to provide lossless
video compression, while MPEG-2 transports audio.

BY BRAD GliMER

ast month, we talked about
Ethernet and IP and the
advantages of a layered net-
work stack. Let’s look at an
application that uses these layers —
the streaming of JPEG 2000 over IP.

JPEG 2000

JPEG 2000 (J2K) is one of a num-
ber of compression formats that are
used by professional media compa-
nies every day all over the world. The
purpose of this article is not to go into
detail about how J2K works — there
are many excellent tutorials and books
on this subject — but, there still are a
few things you should know.

First, J2K is generally used when
high quality is required, such as for
backhaul of national sporting events
or for transfer of content between
production facilities. Second, it can
be configured to provide lossless
compression, meaning that it is pos-
sible to prove that the video, after a
compression/de-compression  cycle,
is mathematically identical in every
way to the video prior to compres-
sion (lossless compression). Finally,
the J2K specification does not cover
audio; it only tells you how to com-
press video images.

In the 1950s, AT&T (note the capi-
tal letters — we are talking about
the old telephone company) built a
nation-wide, terrestrial, video net-
work for the big three networks. This
was an RF-based analog system that
remained in place for many years. In
the 1960s, AT&T launched commu-
nications satellites, and AT&T and
other satellite operators added video
capability to these platforms over
time. As a result, in the 1980s, satellite
became the dominant long-haul tech-
nology. During the dot-com boom,
tens of thousands of miles of fiber

optic cable were installed all over the
country. The boom was followed by a
bust, but the fiber was already in the
ground. Thanks to this, megabit and
now gigabit networking has become
available on long-haul networks —
at surprisingly reasonable prices in
some cases.

If you remember from last month’s
article, we said that one of the
keys to networking is layering
and encapsulation. Packetized
networks use packets composed
of a header and a payload section.
The header contains information that
is used to perform functions associ-
ated with that layer of the network
functionality, and the payload section
contains the information we want to

Video AES audio
1 straam

JPEG 000

COMArEEEDN

MPEG-Z ~transpor
stream mulliphens

MPEG-27S

ATP pncapsulalic:n

MPEG-2 TS with
RTP sequence numbers
and time stamps

l UDP packets

IF encapslal=an

IP datagrams with
natwork addresses

Physical interface and
electrical specs

Figure 1. This shows the transport of
J2K with audio over IP illustrating
how a layered approach is applied in a
waorking scenaria.

transport across the network. Each
layer performs a specific function. Let’s
look at a specific example — the trans-
port of J2K with audio over IP — to
see how a layered approach is applied
in a working scenario.
Figure 1 shows the protocol stack
used in this case. We start with
live professional video and au-
dio — perhaps the output of a
sports production truck. The
video out of the truck is com-
pressed using J2K, resulting in
something called a JPEG 2000
Elementary Stream (ES). The audio
at the side of the truck is already an
AES stream.

Using MPEG-2

As mentioned earlier, the JPEG
standard says nothing about au-
dio. Fortunately, we can use a por-
tion of the MPEG-2 specification to
multiplex JPEG-2000 ES and AES
audio into a single MPEG-2 Trans-
port Stream (TS) in a standardized
way. This is an important point: The
MPEG-2 specification covers all sorts
of things besides compression. So,
even though we feed this J2K video
through equipment that is following
the MPEG-2 specification, it is im-
portant to realize we are using J2K
compression that is then fed into an
MPEG-2 multiplexer, where it is com-
bined with the AES audio. The result
is a single MPEG-2 TS.

The MPEG-2 TS contains informa-
tion that helps receivers reconstruct
timing between video and audio
streams. While this is vital to repro-
ducing video and audio, these time-
stamps do not provide everything we
need in order to deal with what hap-
pens in the real world on long-haul IP
networks. Let’s look at some of these
networks’ characteristics.
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As IP packets travel over a network,
they can take different paths from a
sender to a receiver. Obviously, the
inter-packet arrival time is going to
change. In some cases, packets can
arrive out of order or even be dupli-
cated within the network. Having in-
formation about what has happened
to packets as they transit the network
allows smart receiver manufacturers

to do all sorts of things in order to
ensure that video and audio at
the receive end are presented
in a smooth stream. What we
need is a way to embed infor-
mation in the packets when they
are transmitted, so that we can adjust
for network behavior at the receiver.

RTP

Real-time Transport Protocol
(RTP) allows manufacturers to insert
precision time stamps and sequence
numbers into packets at the trans-
mitter. If we use these time stamps
to indicate the precise time when the
packets were launched, then at the
receiver we can see trends across the
network. Is network delay increasing?
What are the implications on buffer
management at the receiver? This in-
formation allows receivers to adjust
in order to produce the continuous
stream at the output. RTP sequence
numbers are simply numbers that are
inserted in the RTP header. The num-
bers increase sequentially. At a receiv-
er, if you receive a packet stream in

the order [1], [2], (4], [3], you know
immediately that you need to reorder
packets 3 and 4 in order to present
the information to the MPEG-2 TS
de-multiplexer in the order in which
it was transmitted.

The next layer is User Datagram
Protocol encapsulation. MPEG-2 pack-
ets are 188 bytes. This data needs to be

Real-time
Transport Protocol
(RTP) allows
manufacturers to
insert precision
time stamps and
sequence numbers
into packets at the
transmitter. This
allows network
trends to be seen.

mapped into packets for transmission.
The newly created SMPTE 2022-6 stan-
dard describes how to do this. UDP is
designed to provide a simple scheme
for building packets for network trans-
mission. Transmission Control Proto-
col (TCP) is another alternative at this
layer, but TCP is a much heavier imple-
mentation that, for a variety of reasons,
is not well suited to professional live
video transmission.

UDP packets are then encapsulated
in IP datagrams, and at the IP layer,
network source and destination ad-
dresses are then added. What this
does is allow the network to route
data from one location to another
without the use of external routing
control logic.

Finally, the IP datagrams are en-
capsulated in Ethernet packets. The
Ethernet layer adds the specification
of electrical and physical interfaces,
in addition to Ethernet addressing
that ties a specific physical device to
an address, something IP addressing
does not do.

Hopefully, this real-world example
helps you to understand that layered
systems are critical to the success
of modern networked professional
video, and that each layer adds some-
thing unique to the system. BE

Brad Gilmer is executive director of the
Video Service Forum, executive

director of the Advanced Media Workflow
Association and president of Gilmer &
Associates.

Send questions and com_ments to:
brad.gilmer@penton.com
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Wireless microphones

When preparing for television and event production,

planning is the key.

BY JASON ESKEW

oday, productions large and

small use wireless micro-

phones, in-ear monitors

(IEMs) and intercom sys-
tems. While smaller events utilizing
this equipment are relatively easy to
plan and produce, larger ones can be-
come quite challenging.

The professionals who install and
operate wireless systems for these sce-
narios have learned how to manage the
flow of information and apply proven
techniques to the hardware in order to
get several wireless systems to work to-
gether successfully in the same venue.
This task involves many of the same
engineering principles one would apply
to designing the main PA system or the
broadcast signal path.

These principles can be boiled down
into a fairly simple recipe: Gather re-
quirements and baseline information
about the event, and then design the
wireless microphone setup to match.

Setting the scene

One of the most challenging as-
pects of planning a successful event
is determining what you have to
work with and what needs to be ac-
complished. As an example, let’s take
a look at planning for a medium to
large music awards show.

Several weeks out from the event,
the tech manager will ask for a bid.
To provide this, the first things you'll
need to determine are the location,
dates and requirements for the event.
In this case, let’s assume that you’ll
be working in a large sports arena in
downtown Miami.

The host television network owns
a fairly large collection of wireless
microphones, IEMs and wireless in-
tercoms. To make the budget stretch
further, the host would like to use its
equipment for the production, with

22

supplemental equipment to round out
the requirements. In addition, there
are associated productions, such as a
red carpet event, that will also need
equipment and coordination. Finally,
there will be media crews using wire-
less systems for both the production
and for press coverage.

The main production element has
several live-live musical performanc-
es and many more live-to-track per-
formances. Meanwhile, some of the

going about this task, such as using
a frequency coordination software
package, tvfool.com, fccinfo.com or
FCC.gov, but all of these methods are
based on the same FCC data.

If that information is out of date
©or contains inaccuracies, you might
find that channels you expected to
be available are actually in use. That’s
why nothing beats an actual site sur-
vey for determining the baseline co-
ordination. It’s best if you conduct

It's important to identify roaming wireless systems in some manner. One approach
is to put a flag or tag on the receiver antenna showing that a camera crew’s wireless
mics have been cleared for use.

artists are endorsed by Brand X, and
request specific transmitter models or
wish to use their own custom-deco-
rated transmitters.

At this point, you now know what
needs to be done, where it needs to
be done and when. But you don’t
know what you have available or
what is required.

The first step is to get alist of equip-
ment and frequency ranges that the
television network wants to use. While
that list is being compiled, you'll need
to determine the baseline coordina-
tion for Miami. This requires figuring
out which TV channels are available
and which are blocked by broadcast
transmissions at that particular venue
in Miami. There are several ways of

broadcastengineering.com | March 2013
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the survey well in advance of the
event, but if that isn’t possible, make
it the first task you perform once you
arrive on site.

For planning purposes, however,
you next need to determine what
equipment the performances require.
As it’s common for some of the acts
not to send their riders until much
closer to the production itself, it’s im-
portant to look for frequency ranges
that overlap across multiple differ-
ent wireless vendors and equipment
models. This way, you can reserve ad-
ditional frequencies for those making
last-minute additions.

It’s also important to work with the
intercom department, as its goals and
restrictions often differ from those of
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the audio department. For instance,
the tech manager may be asking for
additional wireless channels for rig-
gers flying set pieces into the stage,
while the Al or producers want more
mics and IEMs for a performance ele-
ment that was just added.

Deployment

Once you have the list of required
equipment and have determined the
baseline coordination, it’s time to start
fitting the puzzle pieces together.

First, integrate the “must-use”
equipment from the network and
baseline coordination. Once you
complete this task, you can fill in the
middle of the puzzle with equipment
from your inventory. Sometimes, there
is simply too many of one particular
model and frequency range, and you
have to look at subrenting equipment
in alternate frequency ranges. Only
after the frequency coordination has
been roughed in can you start design-
ing an antenna system and accessories
to outfit the required coverage areas
with all of the various wireless sys-
tems needed for this production.

While you are planning, maintain
your awareness of the other produc-
tions going on in the area, such as the
red carpet event or the daily network
news show. These other events need
to be mixed into the overall frequency
plan. It’s pretty much guaranteed that
the talent and production staff will be
in rehearsals or on-air at the same time
that the main event is rehearsing.

An added twist comes in the form
of roving camera crews document-
ing the event setup or shooting B-roll
packages for use during the broad-
cast. As these crews routinely shoot
both inside the main event and at
each of the associated productions,
their wireless mics need to be coordi-
nated for use both inside and outside
the venue. Don’t rely on those crews
remembering to change frequen-
cies when they move from one area
to another.

Once on site, program all of the
wireless systems to the frequency
plan you developed, and “war game”
all of the systems. War gaming refers
to turning all transmitters on at once,
and then turning one off at a time
and checking the associated receiver
for any issues.

When all of the fixed systems are
working to your expectations, it’s
important to identify the roaming
wireless systems in some manner. We
often put a flag or tag on the receiver
antenna showing that a camera crew’s
wireless mics have been cleared for
use. This allows anyone in the audio
or intercom department to quickly
determine if a new system has been
brought into the venue or a previous-
ly cleared system is in use. If anyone
on the crew spots wireless systems
without flags, they are trained to con-
tact the lead frequency coordinator.
This way, the new wireless system can
either be cleared for use or requested
to be turned off.

Show time

On the day of the event, many
more media crews will show up to
cover it, and many of these crews will
bring wireless systems. It’s important
to constantly watch for these new ar-
rivals and intercept them before they
start using their wireless systems. If
possible, try to clear the frequencies
for use and be sure to flag the sys-
tems for quick identification. If the
systems cannot be cleared for use,
ask the camera operator to remove
the antennas completely to show
that they aren’t using the wireless
systems at all.

Prior planning is key in the wire-
less microphone game. Learning the
recipe for success and being able to
apply it before and during the event
will help you produce every event
with zero wireless problems. BE

Jason Eskew is @ wireless specialist with
Professional Wireless Systems and the
author of the Intermodulation Analysis
System frequency coordination software.
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Metadata

Now that you hav

BRUCE DFVLIN

e it, where will you put it?

ile-based workflows feed

off metadata. Anyone who

has put a workflow together

knows that making it all
work depends on knowing informa-
tion about the media. Sometimes it’s
simple: Is the file SD or HD? Some-
times it's more complicated: What is
the episode and series title? Sometimes
it’s dynamic: Should I use English or
Spanish on audio channels 3 and 4?
Many of these issues can be solved by
investing a fortune in a MAM that runs
your whole business.

But is there a lighter touch that can
solve 80 percent of the problems for
20 percent of the effort? What if you
could carry some of that metadata in
the file? What if that file could then
describe itself to your transcoders
and QC tools? What if some of that
metadata were standardized?

This article explores some of the
possibilities for efficiency gains and
cost savings by using embedded meta-
data specified by application specifica-
tions such as the Digital Production
Partnership from the UK that is based
on AS-11 from Advanced Media
Workflow Association (AMWA).

Anyone who tells you that file-based
workflows are simple is either clueless
or someone who has really got their
head around metadata. If you visit
enough facilities and ldok at file-based
workflows, you start to notice a few
common themes bubbling around:

+ Increased efficiency and cost reduc-
tion are actually happening.

+ The magnitude of efficiency in-
crease is less than desired.

+ The things that go wrong are often
surprising to everyone.

+ The more automated processes be-
come, the more efficient the facility.

« Achieving high levels of automa-
tion involves knowing lots of infor-
mation about the media you have and
the media that you need to make.

“Information about media” is just
another way of saying metadata, and
metadata is the key to getting good
file-based automation. In a closed en-
vironment, keeping track of metadata
can be quite simple: Buy everything
from a single vendor with a complete
end-to-end management system and
then hope that the single vendor
is nice to you and doesn’t go out of

(

build electronic SD and HD process-
ing equipment. Most countries had
one or maybe two dominant broad-
casters, and the market for inter-
changing content between broadcast-
ers was tiny compared to today. The
concept of “monetizing an archive”
was unheard of because “repeat pro-
gramming” was what you did to fill
the low-revenue slots in the schedule.

Adding an XML sidecar to a media file is perfect in some circumstances. However,
an application specification such as AS-11 allows much easier exchange of media

and metadata between businesses.

business or focus in a direction that
doesn’t suit your business.

In reality, most businesses need to
spread their risks and choose a variety
of best-of-breed vendors and then at-
tempt to get all the software working
together. With formats such as MXF
and QuickTime, the format in which
the media is stored is pretty much ven-
dor-agnostic now. The same is not true
for metadata. Not only does metadata
storage vary on a company-by-compa-
ny basis, the actual definition of many
of the metadata terms changes on a
company-by-company basis.

To a large extent, this problem is
rooted deep in the history of the me-
dia industry. A couple of decades ago,
we were battling against physics to

26 broadcastengineering.com | March 2013
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Metadata was written on cards and
filed in cabinets or tape boxes, and
there was no cost benefit in adopt-
ing anyone else’s system because there
was no need to exchange the data.
There was always a human about to
re-key or rewrite the card with the
“metadata” on it.

Today, moving media between busi-
nesses and between business units
drives the industry. Anyone who has
built a multiplatform transcode farm
knows that creating the XML sidecar
file for delivery is often more difficult
than creating the media itself. Why is
this? Why can’t the metadata be “just
right?” Often, this is because it is not
present or has not been validated until
late in the media’s lifecycle.
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A few years ago, a friend of mine at
a conference explained the issue suc-
cinctly. He stood up and said to the au-
dience, “Metadata is like an upstream
tax. 1 run a post house, and you want
me to get all the metadata right for
free, so that you [expletive-deleted]ers
can increase your levels of automation
downstream.” It got the laugh from the

audience, but the point was well made:
Accurate metadata upstream dramati-
cally increases automation and accu-
racy downstream. But how do we store
and propagate that metadata?

The classic answer is to use a MAM
or DAM system, but this only works
within a single facility. At the edges
of a facility, the metadata needs to be
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transferred to another business. XML
sidecar files are the de facto solution
today. They are easy to change and
can be validated for integrity against
a schema (.xsd file; see the tutorials at
w3schools.com if this is new to you),
but in practice this feature of XML is
underused in our industry.

There are times when an XML side-
car file is the perfect answer; it works
well when componentized media
formats (like AS02 and QuickTime
reference files) are being used. It
works well for local interchange be-
tween equipment, but sometimes it
would be great to put the metadata
inside the file in a way that allows in-
terchange between businesses.

A project in AMWA has done just
that with the new AS-11 applica-
tion specification that has been ad-
opted by the UK’s Digital Production
Partnership (DPP) for the interchange
of content within the UK market. The
AS-11 specification gives a metadata
framework that allows “shims” to be
defined that place application-specif-
ic metadata within the MXF file. The
DPP  (digitalproductionpartnership.
co.uk) has defined a standardized set
of metadata that defines the titles,
contents and segmentation of the file.
In other words, the basic metadata re-
quired to bring media into 2 facility
so that higher levels of downstream
automation can be achieved.

Will this format solve all of the
world’s problem? No. But it will solve
more than 80 percent of the prob-
lems for less than 20 percent of the
effort. For this reason, manufacturers,
broadcasters and post houses are all
looking to AS-11 and the DPP to lead
the way in creating commercially ef-
fective file-based interchange. BE

Bruce Devlin is chief technology officer,
AmberFin.

<= ADDITIONAL RESOURCES <

The following are available on the
Broadcast Engineering website:
« MXF
« Does a file-based workflow
make it easy?
« MXF and AAF
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Come visit us at NAB - Booth #SU6717

Profits, people and programming.
We’ll help you build all three.

Tap the power of our pyramid! Linear Encoding Xponents™ and the y
LEX2000™ Encoder Series offer broadcasters a low cost, high quality

encoding architecture that lets you build your business and viewership LEX2200 (1-2 programs)

at a comfortable pace. We'll help you tap the power of our HD/SD — S
pyramid for your broadcast operation. ‘ !‘ !‘ !‘ -

Please call Dago Cordova today at 877.428.5793. LEX2400 (1-4 programs]

LEX2600 (1-6 programs)

(Exo 33333310

Encoaer Series LEX2800 (1-8 programs)

MY LINEAR  Not just digital. Better digital”

Linear Industries, Inc. 2531 Technology Dr., Suite 310 4 Elgin, IL 60124, USA & 1.847.428.5793 4 www.linear-tv.com

©2013 Linear Industries. All rights reserved. Linear Industries inc. strives 10 present accurate product data but reserves the right to change specifications without prior notice. LINEAR products, features and
technology may be covered by one or mare U.S. or foreign patents.
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HETERT

Each year, the Broadcas!
Engineering staff provides a
guide full of comprehensive
coverage to help you

make the most of your
time at the NAB Show. ‘

First up, we announce
the winners of our

12th annual Excellence
Awards. We'll recognize
these facilities at

the NAB Show for their
achievement in each of
eight categories.

Next, browse through more
than 30 pages of product
descriptions and photos to
build your ultimate
shopping list.

And finally, our exhibit hall
map will help you find your way
through the maze of booths.
We'll sec you at the show!

Excellence Awards

by

This year’s winning facilities are state-of-the-art.

DTV Marketplace
Here’s an advanced look at this year’s
hottest new products.

Exhibit Hall Map

Navigate the four halls with our detailed map. .
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The BroadcastEngineering 12 annual

Excellence Awards

New studio or RF New studio Newsroom techmology
technology — station techaology — non-broadcast —— WINNER: CBS News....coocvccvccren 38

WINNER: KCET-TV ..ooevrneeroees 32 WINNER: Miami Marlins Runner-up: Associated
Runner-up: Digital Switch Over Production Facility .......ccoceveuvrurenee 36 Press DSNG vehicles

. _ Stat . Post & | wetion facl
WINNER: FOX News Channel....3¢ WINNER: KSL-TV .oovccunenininncnins 36 WINNER: NBA Digital Broadcast
Runner-up: Crown Media Runner-up: Maharaja TV (MTV) Operations Center .........cccecuiuennnee 40

WINNER: West Works Studios.... 41

studi y — Network automation Runner-up: PAC-12 networks

WINNER: Turner Studios............. 34 WINNER: PAC-12 Distribution
Runner-up; CNN-Washington, D.C.  Center.....iicimmoimmoiemn 38
Runner-up: Centralcast

KCE-I-_TV os Angeles-area community television station KCET-TV sold its
broadcast home of 40-plus years, providing the opportunity to create
2 brand-new broadcast and media facility using a predominately file-

WI“"E[ ﬂf new Stlldlﬂ or based workflow. The new space included the fifth and sixth floors of a

ol . new high-rise in Burbank, CA, where nothing stood beyond bare concrete floors.
RF tECh nology Statm“ Krismar Construction broke ground with the goal of turning over the broadcast

area to integration by mid-December, while The Systems Group developed the

S"hm“:md h¥ broadcast design with the KCET team. The KCET team chose XOR Media

W ris Broadcast Comriunicatfions ad servers and' Avid editors to work natively in their preferred file system, XD-

The Svst Gro CAM. Marina from Pebble Beach Systems was chosen as the broadcast auto-

ystems Group .
mation system.

B||[][]g[-||u A Harris Platinum router serves the core infrastructure, with integrated

Digital Switch Over frame synchronization and MADI capability for high-density audio routing.
Additional Harris equipment includes the Selenio media convergence plat-
form for signal encoding, 6800+ series modular-core processing gear and X85
signal processors. The KCET master control room is the pulse of the new facil-
ity, with monitoring capabilities through Harris HView SX Hybrid multiview-
er feeds, and signal routing through Magellan and NUCLEUS control panels.
All components tie back to the Platinum router, which serves as the core of
the infrastructure, and additionally houses the multiviewers and other signal-
processing capabilities to minimize rack-space requirements.

The entire infrastructure was wired with Cat 6A plenum-rated 10GB-capa-
ble copper, allowing for fast, bidirectional file delivery between the servers and
editing systems. Ross Video was the main supplier for two production control
rooms. The larger room includes a Ross Vision 3 switcher and a two-channel
Expression.

KCET began broadcasting from its new location in the wee morning hours
with only a few minor challenges, before moving its entire operation to the
new location. ]

Submitted by Arqiva
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TriCaster™ —the most complete, multi-camera
video production systems on the planet.

Seasoned pros, garage bands, schools, sports teams, churches, and you—all have cne thing in common—a vision to
communicate, in ways you never thought possible. With TriCaster, bringing your ideas to life is easier than you think; and
choosing the right equipment is just as easy. There’s an entire line of TriCaster live production and streaming solutions,
starting at $4,995—one is perfect for you, and your budget. From cart-and-carry models, to 4U heavy duty
systems—broadcast, stream, publish, project and record—all at once. Now, go rock the planet.
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FOX News Channel

Winner of new studio
technology — network
_Submittedby
Communications Engineering, Inc. {CEl)

__Runner-up

Crown Media
Submitted by Volicon

hen it was time to make major upgrades to its
vital D.C. bureau, FOX News Channel (FNC)
chose the systems integration services ot
Communications Engineering, Inc. (CEI)

The upgrade to the bureau’s technical infrastructure in-
cluded major changes 1o improve the facility’'s HD moni-
toring capabilitics. New systems were added for network channel origina-
tion, and preparations were made ro convert to a totallv tapeless operation.
All modifications had to occur without impeding daily production or the
ability 1o cover breaking news 24/7. CEl presented design alternates 1o en-
able an efficient transition through both the construction and operational
upgrade phases.

ENC, along with other FOX cable channels, originates from master-
control facilities in New York City. This project also included enabling the
D.C. bureau to be the primary FOX News master-control disaster recovery
site. Five new HID air chains were built to replicate the NY services for FOX
News Channel, as well as provide a (N+1) spare.

To support the additional air ¢chains, a new Evertz NIVP multiviewer was in-
statled 1o serve acquisition, transmission, camera shading and master control.
A unique “sticky notes” feature conceived by CEI and developed by Lvertz al-
lows an operator to create a customizable text field to be laid over the monitor
path of any incoming video source. That note travels with the source and can
be displaved or turned off at each monitoring port. This teature is extremely
useful during hectic breaking-news events with multiple, remote teeds.

The project also required the design and installatien of a new broadcast
LAN svstem with enterprise-level redundant switches, redundant firewalls and
connectivity to New York via WAN access. Redundant paths were established
10 all devices to minimize network outages. [ |

Turner Studios

Winner of new studio
technology — HD

_Submitted by

EVS
Bunner-up

CNN-Washington, D.C.
Submitted by Lawson & Associates,
Architects and CNN/Turner

Broadcasting

urner Studios seamlessly broadcasts live sports

tor the National Collegiate Athletic Association

(NCAA), National Basketball Association (NBA),

Major League Baseball (MLB), National Associa-
tion for Stock Car Auto Racing (NASCAR) and the Protes-
sional Golfers Association of America (PGA), providing con-
tent that is used to feed live broadcasts, websites, mobile, multimedia platforms
and on-demand serviges in support of these partner organizations.

Turner Studios, the full-service broadcast production division of the Turner
Entertainment Group, had over many years maintained four incompatible, de-
centralized systems, which were insufticient for the rapidly increasing scale of
its sports production needs.

With a new multi-year, multi-screen NCAA coverage agreement, it designed
a centralized production system for live feeds and highlight work that could
supply quick-turnaround media to Turner Sports’ many partners and provide
a historical record for search and retrieval of all archived content. The new
Sports Central system needed 1o be ready in time for the start of the 2011-2012
NBA scason and the 2012 NCAA March Madness basketball tournament.

Turner Studios selected EVS as the ingest/plavout backbone of the new sys-
tem, deploying XS ingest servers, XT3 playourt servers and 1P Director suites.
The dedicated ingest/playout network records content locally. At the same time,
1D content is streamed through EVS XTAccess servers to create duplicate high-
resolution growing feeds on redundant Quantum StorNext SAN systems.

The EVS system is tightly integrated with Dalet, which initiates the feed re-
carding and gathers all metadata and log entries for search and retrieval by
production statf via the Dalet WebSpace browser-based interface. After editing
in Final Cut Pro 7, the Dalet Xtend plug-in publishes the edited content to the
SAN and directly to EVS servers for playour. Staff can also edit highlights in
their browser and publish directly to sites and apps tor consumer viewing. B

34 broadcastengineering.com | March 2013
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See Broadcast Engineering at booth #N5135 on page 4

CONTENTS

Las Vegas Convention Center in Las Vegas, NV

EXHIBIT HALL HOURS

Monday, April 8-Wednesday, April 10
Thursday, April 11

9a.m.-6 p.m.

9a.m.-2 p.m.

T

I} Radio

Las Vegas Convention Center

MAP INFORMATION

Outdoor/
Mobile Media

2 ) Chimsriutssn & r_h__-,“,“:,r’ Risgistration

Display Systems
Post-Production

Map information current as of Feb. 22, 2013

PRODUCT CATEGORIES

The following is a brief description of what you will find in
this year’s NAB map from Broadcast Engineering.

To the right, you will see a listing of the NAB categories and
what products can be found in each. Next to each listing, you
will find a color square that indicates the convention hall each
category is located in. On the overview map {above), you will
see each hall with its product categories.

Our table of contents below lists each hall and the pages
they are found on. On each of these pages, you will notice
some booths are highlighted with different colors. The O
highlighted booths are our magazine advertisers, while the
O highlighted booths are our map advertisers.

We thank all of our advertisers for their support of our NAB
coverage and exhibit hall map.

TABLE OF CONTENTS

O North Hall...oooeeeen, 4-5
B Central Hall.......coooeeveerreereeenen, 6-7
B Qutside Media & Equipment ......... 8

B South Hall, upper level................... 9-11
@ South Hall, lower level ................... 9-11
B Map IndeX......covereecerreeeeenn, 12-19

O Management & Systems — Includes DAM, storage, 3G
B/S, cloud computing, routers, master control, newsroom
automation, servers, multicasting and workflow solutions.

B Acquisition & Production — Includes cameras, lenses,
motion capture, 4K and virtual production.

B Pro Audio — Includes 5.1, editing, mastering, mixers,
effects, encoding, recording and compression technologies.

® Radio — Includes analog, digital and streaming
technologies, antennas, transmitters, towers, automation,
master control, news and weather services, encoding,
scheduling software, signal management, IT/network
infrastructure, microwave/RF accessories and web, mobile,
and video applications.

® Outdoor/Mobile Media — Includes ENG, SNG, DSNG
vehicles, mobile production studios, outdoor signage,
power generation and satellite uplink.

® Distribution & Delivery — Includes HOTV, 4G, IPTV,
cable equipment, test and measurement, fiber to the home,
streaming, interactive television, OTT, content delivery
networks, encoding, streaming, advertising platforms, VOD
and Wi-Fi/Wi-MAX.

m Display Systems — Includes 4K, digital signage, TV sets,
monitors, projectors, projection screens, video displays and
Uttra HD.

B Post-Production — Includes animation and VFX, digital
intermediate, editing software/hardware, 3-D technologies,
motion graphics, subtitling and captioning, and encoding.

March 2013 | broadcastengineering.com 3

WwWWW. americanradiohistorv.com



www.americanradiohistory.com

NORTR RAILL

[1Advertisers [ | Map advertisers [_| Points of convenience

BroadcastEngineering

T To Hilton =
p= -
. - . WWW*__EJ“V\*:,;TV_ " m_lcm_;%w
) E l’wgao st "‘ L e
g
i % b TEDIAL Pﬂlﬂg%x
g NS833 N6135
JEnT
h — WideOrbit WideOrbit
— Fa Witbe Inc Abﬁ}uﬂ [Cowrstrpom
] gl |_N6929 NQQZJ | neaze! N5829 N5129
MANAGEMENT & SYSTEMS
A o . Pilat ProCansuktant
Media Iinformatique
Cisco Nh?nh IBM
6224 N5824
ALl3 _ NS223
A113 =% | |Screen Subtitling
- N5821
= RSG Media
— Systems
AdQ7? B Gl LR BRovD
i NEA18 w)"l'm‘l N381§
wagy | Broadway IN3217
= Systems gen 1 | s Wt CLOUD COMPUTING PAVILIC..
[ 15 7 ' N6115 NS85
o © ENTRANCT y =5
o f &
[SartecMeda NSQ
% [ L n6111] L5611 ——
i
| [
‘ g \ ".’“?“] Masstech ORBAN
i I Sy Digita Grp Inc
___; . Design
- N5506
=P

4 broadcastengineering.com | March 2013

www.americanradiohistorv.com



www.americanradiohistory.com

NAB Exhibit Hours, April 8-11, 2013
Mon.-Wed. ......ccooevvvanen. 9a.m.-6 p.m.

YTV YTYEY Y=
Prripn8 .
e ATSC
- : . NHK (Japan
Pixel = Broadcasting
Dt - Mindrpees P?-W:"e" ﬁ Corporation) E
- T
3 ANNOVA Sys vos % N3434 N3i34 N2834 -"m"'sgl"..‘. N2034
N4333 14033]  lmsmssha pN2533
Bgo%c‘i,v\ﬁew o i Fission a"i-Hg
. oftware = Software In¢
o . Florical N2531 N1 wion) | iN231
IT 3 N3130
negzel | Systems Wohler Tech inc. NZB30 N1930
N4429 N3729

MANAGEMENT & SYSTEMS

Cobalt Digital] | Easerphi: L b ggl | beeen i
N4624 N4325 Designs : N1825 ps sz
OrmndTek N2524 B Sne" (.:%S;l N1 124 7y LME. -
N4323m l: N1820 N1523 l‘ |62 Ins2y
3 - ! 1 [ vnx
=& — = L e e
i 1 NS0
N461S N3419: L_N3119] L_N2819] N2519
; T t
; Tt L gl [ el N§17
- Miranda | T
hnologies Peb S - I S ford I OO
Apantac TECN251§| | oo NS'I;:M mn:m e . ae
e Ross Video Limited
12 N4613 Dejero
Labs, Inc
i Tektronix In¢.
Utah N1110 Jelist
b gl ' N609
Scientific —_— Evertz e
Ndﬁﬂ'! Harris Broadcast
6|
= N6OS
M - N2503 N1503 b
[ ._Mz.
{?sf
Yy e U
ENTRANCE == B .
" Main Lobby and Central Hall 'L m | Banners Restaurant
] D

ENTRANCH | \
®

MAP # COMPANY

Mvers Information
Systems

Opticomm-EMCORE
Phabrix
SGL

March 2013 | broadcastengineering.com 5

www americanradiohistorv com


www.americanradiohistory.com

CENTRAL HALL

[(]Advertisers [ | Map advertisers Points of convenience

=

T ———

k.

&

[t
* Main Lobby and North Hall*
H_-’ : vl drerlrernd vl " 0 ]
£ R EEEr=] =)
RADIO PRO AUDIO
[C3607
A’:::ceﬁ{ Comms::xnt-on Nautel AJﬂ‘"‘D'O
- Dhercine Limited e Telos
= ke 1707
IC2607 L3007
= Audlﬁrﬁmm lc2207
puisi I.aWU Kazo ERI-Elect
- E] 31 1 . Resfar(h. Wheatstons
B - ng
= 'E’-" = G312 Panasanic
1714 2313 12612 ¥
= |Communications
Company
AxetTech i 4o e g tzl; rlu
} i“."';"l".:’. ur J  |Sennheise
N _| kz 2217 21 c217
Lmulnomu -
. ENCO S e Comrex v
= [ L 1321 S35 2611 ol &
- o - Soundcraft
! Rechlnd I (= o O I — STUDER gt 15
| Tonvers r— -3
=t C1723 K232 [#3L] L2923 4
- =] \
" l e, St e QLA Lo . Al : o ﬂ
1327 1727 37 e nd =
- Dﬁzi IR A
— EI—.‘IH LITS
Syr=las ﬁ SE == =] =]y
;\J o™ RCS aan
o2 Q e I LTS Ge?::ﬁ_ = - ;:,_:{E 2631 2 la Canon USA Inc,
aT3H o . o Kaiy
] =
e " =
%

ACQUISITION & PRODUCTION
H 1 di
Hitachi - aun
egami
C4309 oo
AbeiCine
6013 |
NNC Professional Prod
Co. adiv. of WC oy
Americas Corp tue
FOR-A | =
5116
Angenieux
4314 icopz0 |
viteg Grp
The Vin
Canan USA Inc. e
Vitec Grp
The Vit-
4335 o032 | Ko
ACQUISITION & PRODUCTION
Riadel M
ARRI Inc. Commanications] St
04937 . Gugsnt
[C4337 L;: 2
B L GAAN PRV Sﬂiz
Mole- Beigian Trade
{ Richandson CommnuonWattonia =
Cq3az | fxpon and Irnvettment Markeriek facal
Cffe —
(4742 (4TINS 4 =l
=
ol =
ustrial rl Rl =~ =
Product =
e L'_j---- Lcsosel  fumpuen, _3 e
4345 | Y et == 1 Codex Digital
Wty [P, 5 = == Ltd
a0e9 | C1EES e UL o048

AT

ot = [ ‘?: =
14 Lodwe - a i g | T et
- BE (e A=
e fa e
yot | g i) AALD T s =y 1sas |
I L |
poiiar
i & Ot Lk =
I t;:li I has) |,€z50 == 451
oS Sl Rl I ) (P el I
Kis L3584 tase] k=l ...iz.-..t; ™
RADID PRO AUDIO [ =
- f= = =m
5~ B e EEEE &
k1sz kasabor] ks 3 -
-l Sprock.lt
$tan Up Loft "
1362 (ol
K150 +To South Halls +
\Ar v, 1Y,
—— v —

6

broadcastengineering.com | March 2013

l

www.americanradiohistorv.com

¥ To South Halls an
Outdoor Media & Equi


www.americanradiohistory.com

NAB Exhibit Hours, April 8-11, 2013
Mon.-Wed. ................ ..9dam-6pm.
TRUTS. fassesiise e diiiie .9am.-2pm.

OVl Vg W TV e T ¥ Y e,

NAB
B £124Q%
Vislink s || Cleﬂf‘Cﬂm SWIT Eect Hybrnid TV
Troadcast o = i Borr i Zacuto c9508 Band Pro Film & T
RTS i cauus rI‘Di i;:l I.n( Resesved
L C22p8l B 9 Sony Electronics inc.
Co908| Tightrope t::u:.;”t_z_i;‘,
3 1a
i ey Egripmen Lemo £10111 1C10408 — - =
— i EariRment T Systems Hmﬁ
[l A | Sy e || e cay:al L casil  legang 9511 - ,_-_-_{.-F_:
51y | ocery cna) Lz [4721) Lug_u ’
#iZz|  |Caeoles) | riten g I il I e o IeTE
Leader mean| =y [Cammate 8115 Ca61S § foeos AN oe1s 10215 = [
Inst i pu 18 L o e 00 v Al
. K226 a1l reery
(LT ] g pors
— 2515 | o) = |
haeal 7 Libee 918 lcooia 1 ciong W U -:'35
sl les of ATOMDS Tiffen
Marshall Elect Inc S | A : £11001 lc12r1s |
L g VanZoom Mani%sFollglta\ R Thefizae
= an am -
s | BB lkzsie kre21 IC8218 C8818 C9519 K921 10421 B&H Photo-video-Pro Audic e onr
. - R E]
ACQUISITION & PRODUCTION e s
EOTRA Ry O P
Fupinon/FUJIFILM G L) SHAPE
Vitec Grp North USA Corp a€- | | Beck Assoc Nikon In. = wLB
¢ Group. The The Optical Devites MAC Group
Division L8223 - Ty
: 8725 lc1izza | - L
b1 7025 9525 m G
7525 Multiquip. Ine Treamy Shotoku : - L
53 Broadcast — 1 A —
Viter Grp Systems Telet}':‘ecmcs_ Tha! |fea = BT !
€ Group, The The DeSisti :_ lcazaa K9512 -1 al bl o Bk :..L' -
c6912 Lighting |  {=] 11t '_";-EI
=1 n < Ry Fla .= AN
=t wwe] faer] B (=] [T ] B L= (@] e [
C7533 Tukmn Kaals | 10835 | £11538 IC11435 ) C12035 enl  [C1Z65
ki
s
ez — : =
GoPro | e m: ;.cn' 3 7'3_ E_ 1L Fisher Yuyao .& ';y* o] g | v i P} e cﬂ:‘
— armmora wom| | oy = = Fotodiox S CAST Grp - -
el g || e Phata = rill=> e
) == e i Teradek Ll L1139 8| =
BAVARAN MVT, e et
(RAE 7439 Carl 2eiss 5 - E b " - -
& (9939 pai el c1rsa 1 C1iz4z) = e
on Frmumhaber = ¥
Innovations 2 x ] 043 - — —— et
Alran =] Alphatron Stvm, g G = o o
Brpng e A Mgy bosa o —
b 4t At Vision - ’E_'\ 5 § .E&:E“ - o L ..‘:.: T - T
Research Fy rinas ki —— ci R —
CE643 | raa: || ke Ke7a) ke K1 1aas | =% il
. Sif= SmaliHD, - . 3
o el g L I e B o - tt'| Supphes o - e wordrare LLC = - ] ac
B el fE 5| | e ] || [ =
I O ) I O T 9 kg Ko | kugisal| KC10448 | koiones | ambion i
0 i e KN e

+To South Halls and + 3
Outdoor Media & Equipment

m L 2 | imsmd

MAP # COMPANY

Videssence C3941
RUSHWORKS C5640

C5646
C6043
Optical Cable C10145

March 2013 | broadcastengineering.com 7

wWww . americanradiohistorv.com


www.americanradiohistory.com

OUTDOOR MEDIA & EQUIPMENT
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» Cameraman operable — no technical expertise required

QuickSPOT — Complete * Travels with your production team
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NAB Exhibit Hours, April 8-11, 2013
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