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HOOTING QUAD HD 

FOR HD PROJECTS 

Higher resolution means 
better -looking crops 

CLOUD STORAGE 

High -speed connectivity is a 

production requirement 

MXF AND AAF 
Pick the based on the task 

CELLULAR BONDED VIDEO 
Covering sports in a new way 
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www.solidstatelogic.com 

Big console power in a compact, simple 
and affordable package. 

Integrated Production Assistants; Dialogue Automix, 

C -Play, Station Automation and 5.1 Upmix 

Renowned SSL reliability and support 

Premium audio quality, ready for 5.1 production 

Simple to install with flexible I/O options 
Easy to operate for users of all skills levels 

Get in touch 

East Coast - Steve Zaretsky I T: (212) 315 -1111 ext. 15 I stevez @solidstatelogic.com 

West Coast - George Horton I T: 1 (213) 2499229 ext. 15 I georgeh @solidstatelogic.com 

Take the video tour at: 
www.solidstatelogic.com/Cio 

Broadcast Audio. This is SSL. 
Solid State Logic 
S O U N D I I V I S I O N 
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TriCasterTM -the most complete, multi- camera 
video production systems on the planet. 

Seasoned pros, garage bands, schools, sports teams, churches, and you -all have one 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. 

Find out which TriCaster is right for you at NewTek.com. 
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Xlivestream studio HD500 

All -in -one Portable Live 
Production Switcher 

$8,500 Order Now 
visit store.livestream.com 

0 PA 
5 LIVE INPUTS 

5 LIVE OUTPUTS 
VIDEO MIXER/ 

SWITCHER 
BUILT.IN 

MULTIVIEW 

tif 
RECORDING TRULY STREAM TO 

AUDIO MIXER AND PLAYBACK PORTABLE . VESTREAM 

2012 Livestream. Alt Rights Reserved. Livestream is a trademark of Livestream LLC. 
VISIT .::uOIII,_CO, Ni4lÌVestrearl'1 

or call (877) 977-8732 
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GET CONNECTED! 

NEWS 

Visit Broadcast Engineering's newly redesigned website 

to register for an account. Join in on the discussion of 
latest happenings in the broadcast industry. You can 

also find us on Twitter at twitter.com /BF_magazine. 

Learn more at www.broadcastengineering.com 
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ON THE COVER: 
When CBS Sports Network executives set out to build a 

new studio for the network, they had to take into account 
production for dozens of studio shows, original programs 
and more than 350 live games. Photo courtesy CBS. 
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DVS - passion for perfection. 

Game. Set. Match(ed). 

VENICE + STAN 
Stereo Broadcast Workflow 

Gain complete control over stereo broadcast. With STAN (Stereoscopic Analyzer), VENICE 
equips camera operators and production engineers with: 

Real -time analysis and correction of geometric distortions for live S3D production 
High -quality stereo recording to NLE- friendly file formats 
Metadata recording for post production 

VENICE is a powerful multi -channel video server. Visit www.dvsus.com for more information. 

VENICE for Broadcast: Add flexibility to your Game. 

'isit us at booth #912 

ROHDE&SCHWAR:t. A Rohde & Schwarz Company 
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EDITORIAL 
DEPARTMENT 

HDTV on steroids 
In late October, the Consumer Electronics 
Association (CEA) begins the drum beat about inno- 
vation, new technology and, of course, new products. 
The noise is all focused on the association's upcom- 

ing Consumer Electronics Show in January. It's often hard 
to discern real product technology from all the smoke and 
mirrors as vendors scramble for attention. Although the 
event is titled "Consumer;' broadcasters should often 
take heed as the last two broadcast -related innovations 
originated at that show - digital /HDTV and 3 -D. One 
worked; the other, not so much. 

This year's convention ramp -up is symbolized by the 
association's annual "Five Technology Trends to Watch" 
report. In the report, the CEA predicts five technologies 
that will soon affect consumers. This year's report includes 
one that will affect Broadcast Engineering readers - super 
high -resolution video displays. 

A 4K TV is "the HDTV experience on steroids;' says 
John Taylor, vice chairman of CEA's 4K Working Group 
and vice president of public affairs and communications 
at LG Electronics USA. Taylor's committee is charged with 
evangelizing 4K technology, which "gives manufacturers 
and retailers alike another opportunity to attract a high - 
end customer" with super large -screen TV sets. 

However, not so fast says Jon Peddie, president of Jon 
Peddie Research. Even for those early adopters, he says, 
"the tricky part" with 4K is that there needs to be content. 
"That's going to be the barrier more than the price or the 
technology," he says. Peddie also notes that has been the 
problem for "stereovision" or 3DTV, for which there re- 
mains "insufficient content to keep viewers happy." 

8 broadcastengineering.com I November 2012 

"Indeed, there is no 4K content available today," Taylor 
agrees. But, "Blu -ray 4K material is not too far off. And, 
with innovation in the video compression arena, you'll 
see 4K delivered over the Internet, through cable and even 
through over -the -air broadcast television?' The CEA pre- 
dicts broadcasters will be using ATSC 3.0 in "in eight to 
10 years." 

Chris Chinnock, president of Insight Media (a market 
research and consulting firm focused on emerging display 
technologies), says, "Most people are going to look at their 
TVs and say, `It looks really good and crisp to me. Why do 
I need 4X as many pixels ?' And, the answer is, from a visual 
acuity point of view, you probably don't." 

Chinnock continues, saying, "Most people are not going 
to see a difference - certainly not under a screen size of 
50in viewed from a normal living room viewing distance ?' 

It will be on home screens - 60in and larger - where the 
benefits of a 4K image will be apparent. And, according to 
Chinnock, "the trend is to bigger screens?' 

The CEA estimates that while only 20,000 4K TVs will 
ship in 2013, the number sold will rise to 190,000 units in 
2014 and 1.3 million units in 2015. 

As with many consumer products, the real driving force 
is not just technology improvements, but an industry 
looking for the next shiny object to wave in front of con- 
sumers and separate them from their hard -earned cash. 

A 4K consumer study done last August showed only 
26 percent of survey respondents said they were interested 
in 4K technology, while 49 percent were not interested and 
25 percent were undecided. 

Before we push back, recall that many engineers laughed 
when HDTV was first introduced. (It was too big and ex- 
pensive; digital quality was sufficient.) Then, we had those 
HD camera displays locked on rotating Geisha dolls. That 
was early HD, and many engineers said no one would pay 
$10,000 for a TV set, even if the picture was sharper. Well, 

some viewers did, and, thanks to technology, a 40in HDTV 
today costs less than $300. 

So too will be the path of 4K. 

EDITORIAL DIRECTOR 
Send comments to: editor @broadcastengineering.com 
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Now it's easy to build your own customized 
SD, HD and 3 Gb /s SDI router! 

Build your own customized router any size you need! Universal 
Videohub is a powerful broadcast grade routing switcher featuring 
up to a massive 288 inputs, 288 outputs and 288 deck control ports. 
You can add interface cards to either regular SDI or optical fiber SDI 

connections as well as single or dual power supplies and single or dual 
cross -points for full redundancy. Cards can be removed when powered 
so all electronics can be swapped at any time for 24/7 reliability! 

. Industrial Strength Routing Switcher 

With up to 288 inputs and 288 outputs, Universal 
Videohub has enough SDI connections for the 
largest facility. With so many SDI inputs and outputs, 
Universal Videohub is perfect for broadcast with 

multiple feeds, as well as post production where you need loads of 
monitoring! Universal Videohub also includes 288 RS -422 deck control 
ports for a complete routing solution. 

SD«HD 

AUTO SWITCH 

changes, and automatically sets all the connected outputs to match the 
changed input. For a true broadcast quality solution, all SDI outputs are 
fully re- clocked and output SDI slew rates update automatically. 

Simultaneous SD, HD or 3 Gb /s Video 

Universal Videohub handles mixed SD, HD and 
3 Gb /s SDI connections all on the same router at the 
same time. Universal Videohub detects when an input 

3G b/s 
SDI 

World's Highest Quality 

With future proof 3 Gb /s SDI connections built in, 

Universal Videohub allows twice the SDI data rate than 
normal HD -SDI. Use 3Gb /s SDI for 1080p60 and high 
resolution real time 2048 x 1556 feature film editing. 

3 Gb /s SDI allows auto switching between all SD, HD and 2K video 
formats in both 4:4:4 and 4:2:2 quality. 

Network Router Control 

Universal Videohub is compatible with hardware control panels such 
as Blackmagic Design's Videohub Smart Control and for lower cost 
includes free software control panels for both Windows- and Mac OS X'. 
Software panels let you route from your desktop! Universal Videohub 
uses ethernet for the control panel interface so you can control your 
routing from anywhere in the world! 

Mix and Match to Customize! 

Universal Videohub SDI Interface (4 x SDI I /O) ....... 

Universal Videohub Optical Fiber Interface (4 x SDI I /O). 
Universal Videohub 72 

Universal Videohub 72 Crosspoint 
Universal Videohub 288 .. .... 

Universal Videohub 288 Crosspoint .. . . 

$385 
.$995 

$3,945 
$4,245 

.$8,345 

.. $19,995 

Learn more today at www. blackmagicdesign .com /universalvideohub 
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Content preparation for 
adaptive- bit -rate video 

Target devices will drive packaging decisions. 
BY JOHN PALLETT 

Today's media landscape is 

radically more diverse than 
just a few years ago. The 
delivery of consistently ac- 

ceptable image and sound quality is 

taken for granted by viewers, despite 
uncertain or fluctuating bandwidth. 
Adaptive- bit -rate (ABR) streaming 
technology makes this possible. 

What is ABR streaming? 
ABR streaming is a delivery tech- 

nology designed to provide consis- 
tent, high -quality viewing in situa- 
tions where bandwidth may fluctuate, 
and where viewers may be on a wide 
range of devices. 

Prior to ABR streaming, Web or mo- 
bile video delivery was typically done 
by encoding a single downloadable file 

or stream at a fixed bit rate and frame 
size. Viewers could buffer some of the 
video, and then simultaneously down- 
load and play it back. This delivery 
model was similar to cable transmis- 
sion, where a single bit rate is trans- 
mitted over a reliable medium. 

Unfortunately, transmission medi- 
ums for Web and mobile devices are 
unreliable, and bandwidths vary. Dur- 
ing fixed -rate video playback, viewers 
with low bandwidth suffer from ex- 
cessive buffering (delaying playback). 
To compensate, providers have tended 
to encode at lower bit rates, punishing 
viewers with high bandwidth. Even 
then, any fluctuations in bandwidth 
can cause buffering delays. 

To solve this problem, ABR stream- 
ing content is encoded into multiple 
layers, each potentially a different bit 
rate, frame size and /or frame rate. 
These layers are combined into a sin- 
gle package that represents the original 
content. ABR players switch between 
layers depending upon the device and 

ABR streaming is ideal for mobile and 
Web video delivery. 

available bandwidth, to ensure consis- 
tent high -quality playback. 

For example, a single ABR package 
might include six layers, each encoded 
at progressively higher bit rates. As a 

viewer watches content on his /her mo- 
bile phone during a train ride, the play- 
er will adaptively switch between low 

bit rates and high bit rates, depending 
upon the connectivity of the device. 

How does it work? 
Most ABR streaming technologies 

use standard Web protocol (HTTP 
delivery) to send video. This offers 
advantages over specialized stream- 
ing protocols such as RTSP or RTP, as 

HTTP -based delivery works imme- 
diately on Internet networks and can 
take advantage of edge technologies 
designed to cache HTTP requests. 

During playback, video and audio 
are delivered via HTTP in small frag- 
ments, each representing some small 
amount of video, typically between 
3 and 10 seconds in length. Each 
content package includes multiple 
layers, and each layer may include 
many fragments. For example, an 
hour -long movie may have 12 layers, 

10 broadcastengineering.com I November 2012 

each with a thousand fragments. The 
player is provided with a package 
manifest file outlining which layers 
are available and the location of the 
fragments for each layer. 

During playback, the player re- 
quests and downloads a fragment 
from a layer. While the fragment 
is played, the connection speed is 

monitored, and the player may opt 
to switch layers, either increasing or 
decreasing the video bit rate based 
upon the connection speed. Players 
may also choose layers with different 
frame sizes or frame rates to optimize 
the visual experience for the device. 
This adaptive behavior is what en- 
sures consistent playback regardless 
of connection speed or device. 

There are several different ABR 
streaming technologies available: 
Apple HTTP Live Streaming (or 
`Apple HLS "), Adobe HTTP Dynamic 
Streaming (or "Adobe HDS "), 
Microsoft HTTP Smooth Streaming, 
and more recently MPEG Dynamic 
Adaptive Streaming over HTTP (or 
"MPEG DASH "). Each technology 
requires a complete ecosystem. The 
content must be prepared correctly, 
and the correct player must be 
used. All of the technologies work 
fundamentally in the same manner, 
using HTTP for content delivery 
in fragments. 

Where these technologies differ is 

largely related to the structure of the 
underlying packages. For example, 
HLS for older versions of iOS re- 
quires a separate file for each video 
fragment. In contrast, most other 
packages store fragments for a layer 
in a single file, allowing the player 
to download fragments using HTTP 
byte range requests, which download 
a small part of a larger file. 
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Meet the KUMO 3232 
The newest member of the KUMO Family 

AJA's line of KUMO routers expands to include the new KUMO 3232, a 32 input by 32 output SDI router that continues the AJA 

tradition of high -quality signal routing in a compact 2RU size to fit any budget. With redundant power supplies and looping 
reference connections, KUMO is perfect for any broadcast, production, or post -production environment. 

Powerful remote control 

Control KUMO routers with direct push- buttons 
on the KUMO Control Panel, or via your 

LAN from any web -browser with no special 
software required. 

Unparalleled quality 

KUMO 3232 strikes the right balance 
of capacity, compact size and quality 

-- exceeding SMPTE specifications and 
allowing longer cable runs with 

less interference. 

Total integration 

KUMO 3232 setup is easy with Bonjour and 
ZeroConfig -- and Grass Valley Native Protocol 
support allows seamless integration with your 

facility over RS -422 or Ethernet. 

Find out more information at www.aja.com 

Because it matters. 
VIDEO SYSTEMS 
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11 LINEAR ACOUSTIC. 
VIEWERS ARE LISTENING 

40 

Prey. 

The Linear Acoustic AERO.one sale. 
All is CALM, all is (definitely) right. 

A timely offer for frugal TV broadcasters. 

AERO.one V3 Audio /Loudness Manager 
5.1 +2 plus EAS » AEROMAX® Loudness Control 

» Dual UPMAX® automatic upmixing and downmixing 
» 5.1 +2 Dolby® Digital (AC -3) encoding » GPI/0 control 

» Dual power supplies » Avai labié SNMP 

Only 57,000 
Purchase factory- direct now through January 31, 2013. 

Contact us at sales @linearacoustic.com 

LinearAcoustic.com 
102012 Linear Acoustic Inc. All rights reserved. 
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Other differences in ABR technology relate to the viewer 

experience. Apple HIS, for example, provides for a dedi- 
cated key frame layer, allowing users to scrub through the 
video quickly. Other packages allow an audio -only stream 
with a poster image for extreme low- bit -rate situations. 

Preparing content 
Preparing ABR content takes several steps. First, the de- 

sired packaging and layer structures need to be identified. 
Next, content must be encoded, checked for quality, pack- 
aged, encrypted and delivered. (See Figure 1 on page 14.) 

Choosing packaging and profiles 
Packaging choice is generally driven by what devices 

must be supported. Not every device supports players for 
every type of ABR streaming technology. As a result, one 
should catalogue both the devices and the players that will 

be supported. The necessary packaging will naturally be- 
come apparent as a result. 

The selection of optimal bit rates, frame sizes and frame 
resolutions will vary depending upon device types, connec- 
tion types and encoding technology. Apple and Adobe pro- 
vide excellent starting points with suggested profiles suitable 
for their ecosystems. However, practically speaking, the en- 
tire catalogue of devices, expected network connections and 
network costs must be considered when designing layers. 

With these considerations, layer design is a balancing act 
between frame size, bit rate and quality. However, the ac- 

tual encoding technology used may have the biggest effect 

upon quality. For example, one study performed by the MSU 

Graphics & Media Lab showed that the use of x264 encoding 
technology saved necessary bit rates by as much as 50 percent 
compared to other H.264 encoding technologies at the same 
quality level. As a result, it is recommended that layers be de- 
signed while performing actual encoding tests with the final 

encoding technology. 
Most packages, however, generally contain between 16 

and 24 layers. Part of layer design will require a reduction 
in the number of layers. It is best to select a few common 
native display frame sizes (such as 1O80p) and then encode 
multiple bit rates to those frame sizes. Doing so will avoid 
unnecessary performance degradation on players that use 
software scaling (particularly important for Adobe HDS). 

Encoding, packaging, delivery and DRM 
Each layer will require that a complete H.264 stream be 

encoded. With 16 to 24 layers, encoding an ABR package 
can easily require 20 times the processing power needed 
for a single H.264 stream. Fortunately, highly parallelized 
multirate H.264 encoding technology exists that re -uses 
information across the different streams. When combined 
with GPU acceleration, today's encoding systems can offer 
10 or 20 times the speed of CPU -based systems. 

When preparing for multiple devices, an important 
aspect of encoding is transmuxing, the ability to re -use 
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SONY 
make. believe 

Rethink editing 
New Vegas Pro 12 simplifies broadcast production by providing one platform for complete video and audio development. 
With powerful tools supporting a wide variety of formats for multi- screen distribution, Vegas Pro 12 continues to set the 
standard, by offering: 

Project Interchange - Exchange project data with other popular editing platforms 
Smart Proxy Editing - Automatically and dynamically replace clips on the timeline with high-quality, edit -friendly HD proxies 
New format Support - Edit Panasonic P2 AVC -Intra and DVCPRO clips natively, and master to HDCAM SR"' at up to 880 Mb /s 
Comprehensive S -Log Workflow - Leverage the wide dynamic range of your S-log footage with an integrated, end -to-end 
ACES (Academy Color Encoding Specification) production workflow 
Color Match OFX Plug -In - Quickly and easily match the color characteristics of different video clips using the 
ultra -wide L'ab color space 
Expanded Edit Mode - Fine -tune the timing of your project interactively while the timeline is playing back 
Project Media Tagging - Fast, effective media searching using Quick Tags and Smart Bins 

Updated Masking Tools - New masking shapes and Effects Masking tool for quickly obscuring a face or logo 
Stereoscopic Auto-Pairing - Bulk pairing of stereoscopic subclips on the timeline for more efficient 3D editing 

Fast, efficient, and affordable. Vegas Pro 12 delivers the features you're looking for. Isn't it time to rethink the way you edit? 

To find out more about the entire set of new features and enhancements, or to download the free trial visit: 
www. sonycreativesoftware .com /vegas12 

Scan to see a full list of Vegas Pro features. 

Copyright R 2012. Sony Creative Software Inc. All rights reserved. 'SONY' and 'snoke.believe' are trademarks of Sony. 
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encoded H.264 streams across multiple 
package types. This prevents having to 
re- encode the same bit rates simply to 
package the video differently. 

With on- demand content, it is im- 
portant to perform QC checks on the 
different video streams. QC may be 
performed visually or by using au- 
tomated tools that measure quality 
across all of the streams. 

On- demand content often requires 
user authentication and protection pri- 
or to playback, which requires digital 
rights management (DRM). When us- 
ing DRM, the video must be encrypted 
during packaging, typically using AES 

128 -bit encryption. DRM systems typi- 
cally have subtle requirements for how 
the encryption is performed by the en- 
coder or packager, and it is important 
to validate that the two are compatible. 

Finally, content delivery will be per- 
formed, either as a compressed TAR file 

or in the native package form. Where 

Video and audio 

Preprocessed audio 

Still images 

Figure 1. ABR production workflow 

possible, it is recommended that the 
entire production process (ingest, en- 
coding, transmuxing, packaging, qual- 
ity control, encryption and delivery) 
be combined into a single automated 
workflow. Manual steps will signifi- 
cantly slow production time and may 
result in errors. It is also recommended 
that the ABR production process be 
combined with non -ABR production 
into a single automated system. This re- 
duces system maintenance costs, offers 
a single view into the overall content 
production for all distribution chan- 
nels and allows workflow efficiencies 
such as unified metadata preparation 

and content preprocessing. 

Conclusion 
Preparing video for ABR streaming 

generally requires research up front 
to choose technologies and encod- 
ing profiles, and a well- integrated, 
accelerated encoding approach to 
ensure workflow efficiency. With to- 
day's tools, it is possible to fully au- 
tomate the ABR content production 
workflow with full integration 
existing content preparation 
delivery workflows. 

John Pallett is director of product 
marketing, Telestream. 
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THE SCENES 
With tightly integrated, file -based systems and 

infrastructure that provide unmatched workflow 
efficiencies for live entertainment, sports, and studio 

productions, Grass Valley live production solutions 

can help you face any challenge. With our deep 

understanding of live production business models, 

we'll develop a strategy that places our production 

tools as part of a no- compromise solution designed 

to unleash your full creative power. 

more info at: www.grassralley.rom solutions lire -production 

LIVE PRODUCTION SOLUTIONS 

Software Production Tools 

Cameras 

Video Infrastructure 
Replay Systems 

Media Servers 

Production Switchers 

Routing Switchers 

WHERE CONTENT BEGINS 
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THE MOST IMPORTANT THING ABOUT YOUR MOBILE 

PRODUCTION TRUCK ISN'T THE TRUCK. 

On the road, every second counts. So does every square foot and every pound. With mobile 
production solutions from Harris. versatile platforms are densely packed for form, fit and function. 
Rapid -fire configuration lets you simply pull up and power up. Rugged, redundant architecture 
guarantees no game -time downtime. Life on the road just got a whole lot smoother. 

broadcast.hams.com/mobileproduction 
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FCC UPDATE 
BEYONDTHE HEADLINES 

New online 
public file system 

Securing stations' passcodes is essential. 
BY HARRY C MARTIN 

The FCC's online public 
inspection file system for 
television (including Class 
A) licensees became effec- 

tive in August. For the majority of 
stations, the new system has thus far 
been largely a non -event. That's be- 
cause the primary impact of the new 
system, at least initially, has fallen 
on a relatively small universe of sta- 
tions - i.e., affiliates of ABC, CBS, 
NBC and Fox in the top -50 markets 

Dateline 
On Dec. 1, 2012, television and 

Class A TV stations in Arkansas, 
Louisiana and Mississippi must 
begin their pre -filing renewal 
announcements in anticipation of 
filing their renewal applications on 

Feb. 1, 2013. 

On or before Dec. 1, 2012, 

noncommercial TV stations in 

Alabama, Connecticut, Georgia, 
Maine, Massachusetts, 
New Hampshire, Rhode Island and 
Vermont must file their biennial 
ownership reports. 

On or before Dec. 1, 2012, 

television stations, Class A TV, 

LPN stations and TV translators in 

Alabama and Georgia must file their 
license renewal applications. 

On Dec. 1, 2012, television 
and Class A TV stations in the 
following locations must post their 
2012 EEO reports on the FCC's 

new public -file Web page and 
on their own Websites: Alabama, 
Colorado, Connecticut, Georgia, 
Maine, Massachusetts, Minnesota, 
Montana, New Hampshire, 
North Dakota, Rhode Island, 

South Dakota and Vermont. 

- who have had to upload all new 
political -file materials. Stations in 
smaller markets, even those affiliated 
with the top -4 networks, do not have 
to upload political files until 2014. 

However, the public -file rule re- 
quires that licensees in all markets 
upload newly created public -file ma- 
terials (except political materials as 

noted) on the FCC public -file web - 
site. The first such universal public - 
file upload deadline - for the third - 
quarter issues /programs lists - was 

Oct. 10, 2012. 
The FCC has imposed a two- tiered 

system for access of stations' online 
public files. The FCC has created a 

system of public -file passcodes that 
can be set up by each licensee and then 
distributed to station personnel. The 
licensee's FCC Registration Number 
(FRN) and FRN password are used to 
set up the passcode, but to allow staff 
to upload materials without sharing 
sensitive FRN password information 
with them, only the passcode is need- 
ed to access and manipulate the file. 

To actually get into its own public 
file for uploading purposes, a licensee 
will need to know the station's FCC 
Facility ID Number (FIN) and its sep- 
arate online public -file passcode. 

Securing passcodes 
The FCC has designed the system 

with security in mind. Presumably, at 
the station level, there will be at least 
several staffers who will be respon- 
sible for getting the necessary materi- 
als uploaded. Obviously, each of them 
will need to have access to the neces- 
sary passcode. But it is important 
that access to passcodes be limited to 
those staffers who can be trusted to 

keep them secure. 
If an employee familiar with the 
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code leaves the station's employ, li- 

censees may want to make sure that 
his or her access to the file is immedi- 
ately terminated. All the licensee has 
to do is enter the station whose pass - 
code it wants to change into the sys- 
tem, and click on the "Generate New" 
button at the bottom of the station's 
information list. The public -file sys- 
tem will immediately give the licensee 
a new passcode for that station. 

The commission's 
system does not 
permit licensees 

to designate their 
own passcodes. 

The commission's system does not 
permit licensees to designate their own 
personalized passcodes. The apparent- 
ly random passcodes generated by the 
FCC's system are likely far more secure 
than whatever a licensee might select. 

Under the former public -file sys- 
tem, anyone trying to remove materi- 
als would have had to deal with the 
physical barriers of personnel and 
locked file cabinets. Under the new 
online system, a raider needs only 
two pieces of information - the sta- 
tion's FIN and its passcode - to get 
into the file from anywhere, any time 
of the day or night. The FIN is easily 
obtainable through the FCC's Con- 
solidated Database System (CDBS), 
so protecting your passcode is the key 

to making sure no one deletes or oth- 
erwise manipulates your file. 

Harry C. Martin is a member of Fletcher, 
Heald and Hildreth, PLC. 

IISend questions and comments to: 
harry.martin @penton.com 
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Multiplexing 
New multiplexing technologies are emerging, offering 

significant gains in bandwidth efficiency. 
BY ALDO CUGNINI 

Having previously dis- 
cussed aspects of multi- 
plexing in this column, 
this month we'll consider 

the technology in broader terms. In 
general, multiplexing is the process of 
transmitting multiple signals within a 

common channel, with the purpose 
of using a shared medium. On the 
receiving end, a demultiplexer (de- 
mux) extracts the individual signals 
that were originally combined in a 

multiplexer (mux). 

Multiplexing basics 
Multiplexing can increase channel 

utilization by multiple programs or 
optimize channel use by a single pro- 
gram, or both. The amount of band- 
width needed to transmit a multiplex 
must be higher than that of the con- 
stituent signals (usually a straight sum 
of the individual bandwidths, plus 
any additional overhead), although 
the increase may be offset by means 
of information -reducing techniques, 
such as compression. 

So the usual goal of multiplex- 
ing is not to save bandwidth, but to 
use it efficiently and to share a com- 
mon, typically scarce or expensive, 
medium. It is also possible to split 
a single source signal into multiple 
lower -rate signals, transmit those and 
then perform the inverse function at 
the receiving end -a process called 
Inverse Multiplexing (IMUX). 

Multiplexing can be divided into 
three general types: time domain, 
frequency domain and spatial do- 
main. Time Division Multiplexing 
(TDM) is essentially the time -based 
switching of multiple analog or digi- 
tal input signals. In the digital realm, 
we can extend the utility of TDM to 
that of switched information pack- 
ets within larger streams. With the 

ubiquitous MPEG standards, packets 
of information (each potentially 
carrying different content) are mul- 
tiplexed within a program stream 
or transport stream, and statisti- 
cal multiplexers (stat mux) can 
dynamically adjust the amount of 
bandwidth needed by each con- 
stituent program within a larger 
stream, making for efficient use of a 
limited- bandwidth "pipe." 

So the usual goal 
of multiplexing 
is not to save 

bandwidth, but to 
use it efficiently 
and to share a 

common medium. 

Other forms of content distribu- 
tion use multiplexing, too. Within 
storage devices or information 
streams, multimedia files can com- 
bine various video, audio and data 
components into one package or file 
format, forming a pre -multiplexed 
container. Ethernet is another TDM 
means for carrying multiple packets 
from and to different destinations us- 
ing a common cable, often with rout- 
ers (another form of multiplexer) 
along the way. And, pixel -based dis- 
plays use multiplexing order to mini- 
mize the number of interconnections 
to the display- driving transistors. 

Frequency Division Multiplexing 
(FDM) is widely used in broadcast- 
ing and networking. FDM involves 
the use of multiple carriers to trans- 
mit multiple signals over a common 
medium, usually cable or wireless 
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spectrum. This involves the process 
of modulation, whereby the infor- 
mation signal is impressed onto the 
carrier signal. 

One common form of FDM is 

Orthogonal FDM (OFDM), used for 
DVB -T, DSL modems and various 
802.11 -based wireless local area net- 
works. Another variation of FDM is 

Wavelength Division Multiplexing 
(WDM), which places information 
onto multiple optical carriers within 
a beam of light carried in free space 
or over an optical fiber. 

Spatial Division Multiplexing 
(SDM) is a technique whereby mul- 
tiple RF signals occupy the same 
bandwidth (or carrier frequency), but 
in a different physical space. Cross - 
polarization is one long -established 
variety, whereby independent signals 
are transmitted on the same carrier 
frequency by using orthogonal elec- 
tric field vectors, commonly referred 
to as horizontal and vertical. When 
received by orthogonal antennas, 
the two signals can be separately de- 
tected and demodulated. In addition 
to placing two signals on orthogonal 
planes, the carriers are often displaced 
by 90 degrees of electrical phase shift 
as well, resulting in Circular Polariza- 
tion (CP), which has been shown to 
alleviate some of the effects of multi - 
path interference. 

Another form of SDM exploits 
a characteristic called Orbital 
Angular Momentum (OAM), which 
operates by placing separate signals on 
multiple elements of a specially con- 
structed helical antenna. Sometimes 
called "twisted radio beams," OAM 
emerged from research in optical 
communications and is different from 
CP. With CP, the electric field vector 
rotates in space, whereas with OAM, 
the wave front rotates. OAM signals 
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have been generated by using an- 
tenna arrays consisting of concentric 
uniform circular arrays, with the an- 
tenna elements in the arrays fed with 
a successive delay from element to 
element. Although OAM is believed 

Transrnrtter Content 
source Transmitter 

Figure 1. MIMO uses multiple transmitting and 
receiving antennas, all operating on the same 
frequency or in the same channel. 

by some to offer substantial gains in 
bandwidth efficiency, others remain 
skeptical, describing it as a subset of 
Multiple- Input -Multiple- Output 
(MIMO) at best, with equivalent 
properties and no added advantage. 

Emerging technologies 
New multiplexing technologies 

are also emerging. MIMO is an SDM 

technology that increases transmis- 
sion capacity by using spatially sepa- 
rated transmission antennas together 
with spatially separated receiving 
antennas. Currently used in 802.11n 
wireless technology, MIMO works by 
splitting a source signal into several 
lower -rate components and trans- 
mitting those components in the 
same frequency channel from spa- 
tially separated antennas, as shown 
in Figure 1. The transmitters radiate 
into the broadcast area on the same 
frequency, and multiple antennas 
are used to receive the transmitted 
signals, which arrive from differ- 
ent directions. (Note that the input/ 
output terminology refers to the 
"air" medium, and not the source or 
destination equipment.) 

MIMO technology is based on 
an earlier concept called Distribut- 
ed- Transmit -Directional- Receive 
(DTDR). In some respects, the Sin- 
gle- frequency Network (SFN) and 
distributed transmission modes of 
digital terrestrial television share 
similarities with MIMO, the key dif- 
ference being that multiple receive 
antennas are not used with digital 
transmission systems such as DVB 
and ATSC. 

MIMO is not diversity reception, 

which uses multiple receiving anten- 
nas to combat multipath, but only 
one transmit antenna. Nor is it a di- 
rectional array, which uses multiple 
transmitting antennas to generate a 

directional transmission pattern. And 
is not a combination of both. 

One intriguing aspect of MIMO 
technology is the ability to operate in 
a closed -loop fashion, i.e., with feed- 
back. When one -to -one communi- 
cations are used (such as for unicast 
and peer -to -peer links) and a return 
channel is available, receivers can 
send, back to the source, channel in- 
formation regarding scattering, fad- 
ing and power decay with distance. 
This information can then be used by 
an intelligent transmitter to change 
coding parameters that can maximize 
the use of the channel, and minimize 
the received error rate. 

Combined with large -area self - 
configuring networks, emerging mul- 
tiplexing technologies are hoped to 
offer significant gains in bandwidth 
efficiency -a national resource that 
is in ever -increasing demand. BE 

Aldo Cugnini is a consultant in the digital 
television industry. 

DSend questions and comments to: 
aldo.cugnini @penton.com 
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MXF and AAF 
Which wrapper you use depends whether you're 

broadcasting or editing. 
BY BRAD GILMER 

Many broadcasters know 
about MXF, and they 
have heard of things 
such as MXF for 

Finished Programs (AS -03) and MXF 
for Commercials (AS -12). But, this 
month, I want to focus on MXF's big- 
ger brother, AAF. 

In the middle 1990s, a joint task 
force was created by the SMPTE and 
EBU. The purpose was to address the 
impending flood of digital video pro- 
posals. There were a number of dif- 
ferent, competing proposals on the 
table regarding compression, han- 
dling of metadata and the exchange 
of program material as files. Many 
in the industry were concerned that 
without a concerted effort, the market 
would fracture, leaving end users to 
sort it out. Fortunately, the task force 
produced a number of recommenda- 
tions that later led to standards that 
have helped drive industry consensus 
about what constitutes interoperable 
digital video. 

The remit of the task force went 
beyond coming up with recommen- 
dations for interoperable digital video 
formats, however. The final report 
included in its name "Harmonized 
Standards for the Exchange of Pro- 
gram Material as Bitstreams." The 
group spent a significant amount of 
time working on something called 

wrappers. After spirited 
debate, it was decided 
that two classes of wrap- 
pers should be developed - one for broadcast 
and one for editing. The 
group felt that a single 
wrapper could not ac- 
commodate the differing 

Figure 1. This simple illustration shows that 
a wrapper can contain video, audio and data 
essence such as subtitles. 

Video 

Audio 

Subtitles 

needs of these two application areas. 
Ultimately, the wrapper for broadcast 
became MXF, and the wrapper for ed- 
iting became AAF. 

Before we delve fully into AAF, let's 
talk about wrappers, what they do 
and why they are important. 

Inside the wrapper 
When using professional digital 

video, specifically SDI video, the re- 
lationship between video and audio 
is set in the standard. SMPTE 259M, 
and later SMPTE 292M, for HD, not 
only specified how video and audio 
should be streamed, but they also 
were specific about where additional 
information such as subtitles and 
timecode should be carried. Other 
standards specify exactly how this ad- 
ditional data should be formatted. For 
manufacturers and users, the world 
was relatively simple; a stream arrived 
and was comprised of interleaved 
pieces of video and audio, along with 
some "essence data" such as subtitles. 

But, in a file -based world, there 
were many possible ways to exchange 
the same program material contained 
in the SDI stream. Should you send a 

video file, followed by a separate audio 
file, followed by a data file that told 
how to play back the two files in sync? 
Should you send a single file with ev- 

erything in the same file? Should the 
video be kept separate from the audio, 
or should it be mixed together, as in 
an SDI stream? Where do you put the 
all- important timecode? And, how do 
you relate the timecode to the video 
and audio to which it refers? 

Those were just some of the ques- 
tions that surfaced when we looked at 
transporting programs as bit streams. 
The wrapper gave us a way to describe 
how the video, audio, subtitles, time - 
code and other "essence" should be 
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packaged together in order to be sent 
from one place to another. A wrapper 
can contain video, audio and data es- 
sence (subtitles). (See Figure 1.) The 
concept of a wrapper as a way to or- 
ganize essence is common in both 
MXF and AAF. This is a simplistic 
drawing, but it gives you the idea 
that the wrapper contains video, au- 
dio and data, along with identifiers 
that are used to keep track of each 
essence component. 

The reason I say that this drawing 
is simplistic is that there are further 
definitions within MXF itself that 
constrain the possible arrangements 
of essence within the file. For ex- 
ample, MXF OP -Atom requires that 
only a single essence component be 
included in a file. In other words, an 
MXF OP -Atom file contains only a 

single video element or a single audio 
element. MXF OP-1A allows the corn - 
bining of video and audio in a single 
wrapper. But, again, how are the es- 
sence types laid out in the file? 

Some MXF files contain video as 

a separate entity from audio. Oth- 
ers contain interleaved video and 
audio, meaning there is a single es- 

sence file that contains a bit of video, 
followed by a bit of audio channel 1, 

followed by a bit of audio channel 2, 

and then back to video again. There 
is also room in the interleaved file 

for subtitles. 
One last important point: MXF 

and AAF specifically allow someone 
who receives the file to understand 
how video, audio and essence data 
all relate on a timeline. Of course, 
this is critical to working with 
professional video. 

The need for AAF 
If MXF contains many different 

possible layouts, you may be wondering 

www.americanradiohistory.com

www.americanradiohistory.com


JiM 
THE WIRELESS 

MASTERPIECE. 

DIGITAL 9000 
A pinnacle of innovation, this is the best -in -class digital 
wireless system available and a future -proof investment. 
We're lifting the curtain. 

-ss Masterpiece. 

www.sennheiser.com 

SENKHEISER 
The Pursuit of Perfect Sound 

www.americanradiohistory.com

www.americanradiohistory.com


COMPUTERS & NETWORKS 
DIGITAL HANDBOOK 

why there is a need for AAF at all. The reason is fairly 
simple. AAF allows you to wrap up many different tracks 
of video, audio and data essence, and describe how these 
different tracks relate to each other. Think about layering or 
compositing in an edit application. For those not familiar 
with this idea, layering allows an editor to superimpose 
one layer of video, say an animated graphic or a window of 
video, on top of another base layer. Compositing is a common 
application in editing, but it is not common in the on -air 
environment, where users generally are playing back finished 
program material. 

An AAF file could contain a base layer consisting of a 

video and two audio tracks, a compositing layer consisting 
of another video and two audio tracks, plus some editing 
metadata that instructs how to manipulate these two pieces 
of video to produce the finished result. (See Figure 2.) 

Another difference between AAF and MXF is a result of 
what I stated above - that MXF is primarily intended to 
be used in an on -air environment, while AAF is generally 
intended to be used for editing. Therefore, it is a common 
user requirement that MXF files be complete and ready to 
play at any time. Therefore, many (but not all) MXF files 
contain video and audio inside the file. By contrast, it is 

not uncommon to find that an AAF file that contains only 
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Figure 2. An AAF file could contain a base layer, a compositing 
layer and some editing metadata, 

references to external essence. In other words, the AAF file 
is small and only contains metadata, including pointers to 
the actual essence files and other metadata with instruc- 
tions regarding what to do with them. 

So, why is there this fundamental difference between 
AAF files and MXF files? Well, imagine you are in an air 
playout situation. The last thing you want to find out just 
as you are going to air (or after you have pressed the "play" 
button) is that an audio or video track cannot be located 
on a remote storage device. Since MXF files need to play 
when the "play" button is pressed, it makes a lot of sense to 
package video and audio inside a file. 

By contrast, think about a typical broadcast promo. 
If your station produces local promos, you might be 
surprised to find out how many separate video, audio, 
graphics, subtitle and descriptive video elements go into 
a simple 15- second promo. Now, imagine a half -hour, 
multi- camera, pre -produced news program. This edit 
project could have more than 1000 (several thousand, 
actually) individual elements associated with it. It is likely 
to be more efficient to organize separately the different 
elements going into this program on disk, perhaps using 
shared storage. An AAF file could then be a lightweight, 
metadata -only file, with pointers to the actual content 
stored on shared storage. This is a common way to build a 

professional video editor. 
So, AAF and MXF may be used differently, depending 

on the application. For finished programming, use MXF. 
For an edit environment, or an environment where you 
need to describe the relationship between a number of 
separate elements, use AAF. 

Lastly, AAF and MXF are interchange formats and 
meant to be the lowest- common -denominator to get con- 
tent from one system to another. It is common or likely 
that inside a system, you will not find AAF or MXF (with 
some exceptions). Also, since these are baseline formats, 
it is common to find capability- adding extensions. But, 
these extensions could hamper interoperability. BE 

Brad Gilmer is president of Gilmer & Associates, a consulting 
technology firm. He is also executive director of the Advanced 
Media Workflow Association and executive director of the Video 
Services Forum. 

IlSend questions and comments to: brad.gilmer @penton.com 
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Wireless microphone 
systems 

Preparation is the key to avoiding audio problems. 
BY DEE ANA BFLL 

R 
ecently, a colleague of 
mine traveled to Seattle to 
do a field production. He 
and his assistant spent the 

morning testing their gear, includ- 
ing the wireless microphone system 
mounted on the back of the camcord- 
er, while setting up their shot. The 
wireless microphone setup provided 
for dual mics, but only one lavaliere 
was needed for this assignment. Ev- 
erything worked fine prior to the 
shoot, but when the talent arrived 
and was miked up, swishing sounds 
were present in the microphone au- 
dio. Because the videographer did not 
have the time to troubleshoot the new 
system, he simply finished the shoot 
with a standard wired microphone. 

By definition, a wireless micro- 
phone system is simply the replace- 
ment for the audio cable connecting 
the microphone to the sound system. 
It is a microphone with an attached or 
built -in radio transmitter that sends 
to a nearby receiver tuned to the same 
frequency. The receiver's output is con- 
nected to the camera or studio sound 
system. This configuration eliminates 
the microphone cable, giving the talent 
freedom of movement and location. 

Unfortunately, achieving this result 
is sometimes not so simple because of 
external radio interference and the 
difficulties sometimes caused by close 
channel spacing. To overcome these 
issues, engineers and shooters need 
to be prepared to address a variety of 
obstacles, some of which can be tough 
to eliminate. 

Wireless does not mean 
interference -free 

Stating the obvious, wireless is 

definitely not an economical replace- 
ment and not as simple as the audio 

One of these things is not like the other. Wireless microphone systems have 
their own set of potential problems, but with adequate preparation and some 
troubleshooting, they can be overcome. 

cable, yet it has become a preferred 
method for many professionals in 
the field. A wide variety of wireless 
microphone systems are available, 
ranging from analog, to digital hy- 
brid to all- digital systems, the newest 
wave in wireless microphone systems. 
Wireless microphones can operate in 
VHF, UHF, 2.4GHz and even 6GHz 
to 8GHz bands, though most profes- 
sional wireless microphone systems 
still stay within the UHF bandwidths 
because they offer the largest contigu- 
ous block of radio spectrum. 

In a typical analog wireless system, 
the transmitter modulates the audio 
signal with the tuned radio frequency 
using wideband FM modulation while 
the receiver demodulates the received 
radio signal back to the audio signal. If 
you think about it, the scheme is rea- 
sonably close to the same process used 
for FM radio transmission. The prob- 
lem is achieving 100dB dynamic range, 
which is considered the minimum for 
high -quality audio, and staying within 
the 200kHz bandwidth limitation. 

An unprocessed audio signal trans- 
mitted using FM and keeping within 
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the legal bandwidth has a dynamic 
range of about 50dB. This is because 
the dynamic range is directly propor- 
tional to the amount of FM that can be 
applied to the carrier. To increase the 
dynamic range, analog wireless micro- 
phones use a process called compand- 
ing, a combination of compressing and 
expanding. Compression is achieved 
by using a variable gain amplifier 
(VGA) or at the transmitter. This cir- 
cuit compresses 100dB input range by 
a ratio of 2:1 to fit within the 50dB dy- 
namic range. Expansion occurs at the 
receiver, again using VGAs to restore 
the original 100dB dynamic range. 
Further signal -to -noise improvements 
can be obtained by pre -emphasizing 
the audio at the transmitter input and 
then de- emphasizing it (reversing the 
process) at the receiver. 

The audio also must be limited to 
prevent over -modulation and distor- 
tion. These processes improve the au- 
dio quality but at some cost of high - 
frequency roll off; it is necessary to 
roll off lower frequencies that would 
interfere with the companding circuit- 
ry. Therefore, frequency response is 
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typically about 50Hz to 15,000Hz for 
analog wireless systems. Professional 
analog wireless systems are able to 
achieve a better frequency response, 
perhaps out to 18,000Hz, by using 
more sophisticated circuitry in the 
companding and pre- emphasis stages. 

Digital hybrid systems use ana- 
log FM transmission combined with 
DSP to enhance the system's audio. It 

replaces the traditional analog corn - 

panding circuits in the transmitter 
and the receiver. Using DSP achieves a 

flatter frequency response through the 
use of digital techniques such as pre- 
dictive algorithms. It also can increase 
the dynamic range and decrease com- 
panding artifacts (distortions). 

An all- digital system digitizes the 
input signal in the transmitter, and it 

stays in the digital format until the re- 
ceiver output. With the typical digital 
wireless systems, an analog -to- digital 
(A/D) converter is at the input of the 
transmitter, next is the DSP with three 

main processes, where the digital sig- 

nal is digitally encoded in the codec 
channel coding in the channel coder 
(error correction and synchroniza- 
tion), and finally the modulated signal 
constructed in the digital modulator. 

In the receiver, like the transmit- 
ter, three main processes are then 
performed in the DSP. First, digital 
demodulation takes place in the digi- 
tal demodulator, followed by channel 
decoding in the channel decoder, and 
then digital decoding in the codec. 
Finally, if not connected to a digital 
audio system, it goes through a dig - 
ital-to- analog (D /A) converter to the 
analog audio output of the receiver. 

Instead of compressing the audio 
signal, most wireless digital systems 
use a data compression scheme using 
an algorithm called a codec (code - 
decode) similar to MP3. For digital 
wireless systems, they are special- 
ized codecs like the APT -X lossless 
codec that have low latency and can 

operate in a special hybrid mode for 
applications in communication that 
are subject to bandwidth constraints. 
The result of the high -performance 
lossless compression is after decoding 
the compressed data stream; the orig- 
inal uncompressed audio is restored 
in high quality. 

The advantages of digital wireless 
systems include wider audio band- 
width, no intermodulation distortion 
and the availability of more operating 
frequencies via closer spacing. 

Digital wireless technology keeps 

advancing, and manufacturers will 

soon release digital wireless sys- 

tems with no digital data compres- 
sion in the UHF bandwidth. By 

not having compression, a digital 
wireless link may provide the abil- 
ity to match the sound quality of the 
wired microphone. 

Some limitations 
One of the disadvantages of wireless 
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microphone systems is the potential 
for interference. There are three basic 
types of interference: radio frequency 
interference (RFI), intermodulation 
(IM) and electrical interference. 

In the example earilier, the vid- 
eographer's system used diver- 
sity technology, which means each 
receiver has dual antennas. A diver- 
sity system helps reduce multipath 
caused by RF reflections, which 
cause fluctuations in received sig- 
nal strength and fading. Nondiver- 
sity receivers have only one antenna. 
Intermodulation arises from the 
combination of two or more signals 
at different frequencies within non- 
linear circuits and can occur when 
transmitters are operated close to 
receivers or other transmitters. IM 
does not occur in digital modula- 
tion, which is one of the advantages 
of digital wireless systems. 

Today, nearly all wireless systems 
provide frequency agility instead of 

the single -frequency- crystal -tuned 
systems of the past. Typically, wire- 
less systems are tunable across a 

specific band of frequencies. Manu- 
facturers even offer software for fre- 
quency coordinating to aid in find- 
ing available frequencies based on 
your location. Frequency scanning 
can also be helpful in finding a clear, 
available frequency. 

The shooter in my story did have 
a frequency scanning options, but he 
was not sufficiently familiar with the 
feature to quickly identify and resolve 
the noise problem. It was, therefore, 
quicker to fall back to older, but re- 
liable, wired microphone technology 
to complete the shot. 

High -end systems 
There are some sophisticated 

wireless systems available. Intel- 
ligent wireless systems use 2.4GHz 
back channels to communicate with 
the transmitter and the receiver in a 

PRODUCTION ROOM 
DIGITAL HANDBOOK 

two -way data link. This permits the 
user to actually change operating 
frequencies on the fly. With remote 
control, the user is able to change 
audio gain, transmitter power and 
even transmit frequency on some 
systems. In addition, some wireless 
systems' receivers can recognize an 
interfering signal on the audio link 
and tune both receiver and transmit- 
ter to a clear channel with little sig- 
nal interruption. 

Of course, the price and complex- 
ity of convenience increases with each 
feature (even more so if its digital), 
and such systems are not needed for 
most live camera stand -ups. I am still 
waiting for the day when wireless mi- 
crophone systems can reliably match 
wired microphone performance at a 
wired microphone price. BE 

Dee Ana Bell is chief operator /production 
engineer for NWPTV and NWPR at 
Washington State University. 
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Cloud storage 
High- speed, secure networks are needed 

to realize the benefits of the cloud. 

Despite some concerns over 
the cloud's ability to serve 
as a reliable and cost - 
effective storage solution 

for business and consumer applica- 
tions, we are seeing a shift toward it. 

The equipment and services markets 
are growing rapidly for cloud stor- 
age services. For example, the Taneja 
Group estimated the total cloud stor- 
age hardware market in 2010 was 
$3.2 billion, growing 31 percent per 
year to $9.4 billion by 2014. And 451 

Research calculated the cloud storage 
services market was $769 million in 

2010, growing 47 percent per year to 
$4.4 billion by 2014. 

The rationale for such growth 
curves is certainly worth exploring. A 

study from Forrester points to a sig- 

nificant cost advantage of cloud stor- 
age solutions over traditional internal 
enterprise storage. In that study, the 
annual cost of cloud storage for 100Tb 
of data was estimated to be $231,600 
vs. $955,500 for internal storage, a 

76 percent reduction in storage costs. 

Some media and entertainment 
applications could benefit from the 
lower -cost cloud storage model be- 
cause the creation, distribution and 
conversion of video content in digital 
form is a huge driver of storage and 
corresponding data protection. 

Media and entertainment is seeing 
an unprecedented growth in storage 
due to higher- frames -per- second 
(fps) cameras and video resolution. 
For example, fps has increased from 
a historical 24fps to 48fps in the up- 
coming film The Hobbit by Peter 
Jackson, to 60fps in the latest Avatar 
movie, with increases to 300fps ex- 

pected in the near future. At the same 
time, digital video production con- 
tinues to increase resolution from 2K 

BY PATRICK SCULLY 

initially to 4K today, with 8K and 16K 

distinct possibilities for the future. 
As a result, the raw video content 

produced by high -resolution digital 
production can quickly get into the 
Tb /h - even more for stereoscopic 
capture from multiple cameras. For 
example, Coughlin Associates pre- 
dicted a more than fivefold increase 
in entertainment -industry storage 
between 2012 and 2017, and will 

reach more than 87 petabytes (Pb) of 
storage shipped per year. Even when 
only considering cloud services for 
vaulting capacity to complement in- 
ternal data centers, this represents a 

significant cost -savings alternative. 

Data protection 
Data protection and archiving mea- 

sures are more complicated because 
of this massive video data generation. 
Data protection typically involves 
making copies of the original data, 
and ensuring copies are distributed, 
both across multiple disk arrays and 
geographically. This ensures the sur- 
vivability of the vaulted content and 
its availability whenever it is required. 
Typically, nonlinear editing (NLE) 

post -production storage is a mix of 
direct and network- attached local 

storage. Coughlin Associates recently 
found that 15 percent of participants 
are now using cloud -based storage in 

their post -production, and around a 

quarter of these had more than 1Tb 

in the cloud. 
Recent service outages from cloud 

providers, such as Amazon EC2, 

Google and Microsoft, only rein- 
force the point that even well- tested 
backup plans can occasionally fail 

and cause downtime. Although these 
are becoming less frequent as the 
cloud model matures, the basic data 
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As they move to file -based post - 
production, broadcasters are putting 
more of their content in the cloud. 

protection practice of multiple data 
sets in multiple locations should still 
be deployed for maximum reliabil- 
ity. Failing to follow these principles 
can lead to major production delays 
when the cloud is used in a collab- 
orative workflow and negatively im- 
pact the sale and distribution of con- 
tent to downstream users. 

Although the cloud services dis- 
cussed until now are applicable 
across various industries, from me- 
dia and content production to finan- 
cial and government -use cases, let's 

now explore different use cases of the 
cloud for the media and content pro- 
duction and distribution industry 
and their networking implications. 
Focusing on cloud storage, let's con- 
sider three typical use cases: backup/ 
archive, content and I /O. Among 
the three, each is defined by differ- 
ent parameters, such as I/O specifi- 
cations, including bandwidth and 
response time; geographical diver- 
sity; annual downtime; and recovery 
point and recovery time objectives 
(RPO and RTO). 

In the case of backup or archive 
storage, one can consider how such 
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an approach can help the industry meet vaulting require- 
ments of raw and /or produced content. Given the enor- 

mous amount of storage required for applications such as 

sporting events footage or the next blockbuster hit ( tens or 
hundreds of petabytes of data), the cost savings of cloud 

storage are extremely attractive. In this case, character- 
istics such as geographical diversification and recovery 

consistency and assurance would typically have more in- 

fluence in the service definition than the bandwidth and 
response time. 

Content storage,on theotherhand ,couldbecharacterized 
by higher availability and I/O rates. It also benefits from a 

certain degree of geographical diversification forstoringand 
distributing large files. Distribution of produced content, 
such as television programming, movies, trailers and clips 

to various partners, thus, becomes simplified and more 

cost -effective. Higher availability here ensures content 
can he sold and distributed when needed, and in a timely 

manner with sufficient bandwidth. 
A third use case for cloud storage would be better served 

by I/O storage. Optimized for performance with greater 

bandwidth, reduced response time and highest avail- 

ability specifications, with less emphasis on geographi- 

cal diversification, this type of cloud is primarily geared 

toward active development. This would be ideally suited 

to content ingestion and post -production workflow col- 

laboration. When we consider the size of individual vid- 

eo frames (roughly 50MB for 4k frames), this translates 

into high bandwidth requirements, whether we consider 

real -time content ingestion (from 1.5Gb /s to more than 

12Gb /s for current formats) or faster -than - real -time trans- 

fer of stored content using 40Gb /s or I00Gb /s transmission 
rates. The low -latency characteristic of this type of storage 

also makes it suitable for online post -production work. 

Although the compute offering of the cloud creates an 

interesting alternate and /or complementary solution for 

the media and content industry, such as transcoding and 
watermarking, it relies on the same type of networking in- 

frastructure used for other parts of the cloud offering. 

Network architecture 
For this potential to be fully realized, however, the various 

typesofcloudservicesdescribedintheprecedingparagraphs 
can deliver only the performance the underlying network 
architecture will allow. The foundation of this architecture 

starts with a high- speed, high- capacity network that can 

withstand the enormous amount of data being uploaded, 
edited and retrieved from the cloud. Whereas 2.5Gb /s or 

10Gb /s speeds were deemed plentiful less than a decade 

ago, today's applications benefit from 40Gb /s and 100Gb /s 

coherent networks. 
The traffic flows must also be optimized to ensure la- 

tency- sensitive applications are prioritized and routed ac- 

cordingly through a service -aware architecture. For exam- 

ple, the speed and reliability of the network is of utmost 
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importance for news editors and producers who must edit 
hours of raw footage into a 30- second spot for the next 
newscast. In this case, not only does the cloud need to be 
available and reachable, it needs to be accompanied by a 
highly resilient network infrastructure offering five or six 
"9s" of reliability (99.999 percent or 99.9999 percent up- 
time) as part of the overall network design for business - 
critical applications using available protection, mesh and 
control plane options. 

In addition to high resiliency demands, today's net- 
working infrastructure must be able to respond to pre- 
dictable, and unpredictable, bursts of traffic appropriately 

Even well- tested backup 
plans can occasionally fail 

and cause downtime. 

with scalable bandwidth. If not, video editors, news pro- 
ducers and content distributors will incur serious head- 
aches. In addition to varying bandwidth demands, the 
architecture must also be flexible to accommodate various 
types of traffic services - whether Ethernet -based, Fibre 
Channel - or be able to transport video streams in their 
raw formats. 

Given the high value of the content created and distrib- 
uted in the entertainment and broadcast industry, and the 
inherent data protection requirements, it is also important 
to consider the security aspect when dealing with cloud 
services. Even though content is viewed as generally se- 
cure once in the cloud, (a recent survey from 451 Research 
found that only 10 percent of respondents considered the 
data in the public cloud insecure), an important aspect of 
protecting the proprietary information is considering the 
security of the in -flight content as it transits to and from 
the cloud. A networking solution that incorporates data 
encryption as part of its transport infrastructure alleviates 
that concern by ensuring the data is kept secure as it tra- 
verses the network and complements the cloud offering by 
securing the data while in transit. 

Such features and characteristics of an assured network 
help accelerate and facilitate access to cloud solutions for a 
number of use cases in the broadcast industry and, along 
with the significant cost advantages of the cloud compared 
to internal data centers, are key considerations when eval- 
uating networking options. A powerful, carrier -class pro- 
duction network with enhanced security provisions, along 
with cloud -based services, is guaranteed to assist the video 
production industry in overcoming the quality, latency 
and security challenges of today's increasingly distributed 
file -based workflows. 

BE 
Patrick Scully is product line manager and video transport expert 
for Ciena. 
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CBS Sports Network's 
studio upgrade has 

a major player 
at the top of its game. 

CBS Sports Network, the cable home of CBS Sports, had outgrown 
its studio. Built in 2003 for CSTV: College Sports Television, a 

cable start -up featuring college sports, CBS Sports Network's 

Chelsea Piers studio in New York City was in need of an update. 

The upgrade began in 2010 with the network's transition from stan- 

dard- to high- definition. It continued this summer with the goal of revital- 

izing and upgrading the network's on- camera look with a new set, as well 

as expanded graphics and transmission areas to accommodate the growing 

network's needs. 
When setting out to design and build a new studio, network executives had 

to take into account not only the dozens of studio shows and original programs 

produced out of the facility, but the more than 350 live games produced by the 

network each year. 

Project planning 
Patty Power, senior vice president of operations, and Kelly Dunne, senior vice 

president of,marketing and creative services, led the group in designing the new 

set, along with a design team from Jack Morton Worldwide. The group wanted 

to make better use of the 6,000sq -ft stage occupied at CBS Sports Network, only 

half of which was utilized by the old set. Another goal was to raise the grid, which 
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had been rather low despite the stu- 

dio's 20ft ceilings. Having more tech- 

nology visible throughout the set was 

a priority, as the team sought a more 
modern look. 

Power and Dunne also worked 
with chief technical officer Walter 

Raps and Tyler Hale, vice president, 
studio production, to identify an op- 

erations and production workflow - one that allowed the creation of a 

state -of- the -art, cost -effective facil- 

ity that could be completed in a tight 
time frame. While planning for the 

process began over a year prior, actual 

The new CBS Sports Network studio 
was designed to make better use of 

6000sq -ft of space, where the old set 

used only half of that. 
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Technology at work 
ASG Atempo: archival software 
Belden: 1505A, 1694A and 1805A cabling 
Blackmagic Design: routers 
Calrec: Omega digital audio console 
Cobalt Digital: 9084 RGB color corrector 
Data Direct Network: storage with 300TB for hi -res and 120TB for proxies 

Dataton: WATCHOUT multi -display production and playback system 

Evertz: 3000DVT video wall processors 
EVS: XT2 servers 
Impulse Design: custom furniture 
Miranda: Kaleido -X multiviewers, NV8576 hybrid router 
NEC: 32in and 46in monitors 
Orad: PlayMaker HD /SD slow- motion server 
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Primestream: FORK production suite 

Sharp: 60in monitor 
Sony: HSC300K multiformat cameras, MVS8000X production switcher and 

XDCAM PDW- HD1500 recorders 
Spectralogic: T120 robot library 
Talley Display: LED screen 

renovation could not begin until after 
the NCAA Division I Men's Basket- 
ball Championship in April. It then 
needed to be completed before col- 
lege football season in August. 

Technical facilities 
After the design and technical re- 

quirements were clear, Richard Hart, 
vice president, entertainment pro- 
duction and technical operation, 
CBS, ensured that construction and 
installation were implemented by the 
CBS Scenery Shop. This group has 
been involved in all major produc- 
tions constructed at CBS for more 
than 50 years. Most recently, it has 
been involved with the fabrication 
of "CBS This Morning," WCBS local 
news, "Anderson Live," CBS Sports 
and "CBS Evening News." Projects are 
fabricated through the direction of 
shop head David Tasso and his team, 
including shop foreman Tom Bianco 
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and project engineer Pat O'Donnell. 
Head electrician Joseph Bradley and 
charge scenic artist Mark Prouse 
created the intricate lighting, paint 
and graphics. 

Project engineer Patrick O'Donnell 
took on implementing the design 

and working closely with Marianne 
Fischer and Raps to construct the 
production space. Fabricating the 
unique set that boasts layers of 
monitors, metallic details, custom 
LED light fixtures, oversized ceiling 
units and an imniense anchor desk was 

Nearly 50 new LCD monitors, including a mix of 32in, 46in, 60in and 85in displays, 
help the CBS Sports Network staff produce shows and more than 350 live games 
each year. 

challenging. After the fabrication 
process was completed in their facility, 
Bianco then oversaw the installation. 

Raps and his team oversaw the in- 
stallation of nearly 50 LCD monitors - a mix of 60in Sharp, 46in NEC, 
32in NEC and 85in Panasonic dis- 
plays, all fed from three Evertz 3000 
I)VT video wall processors. The sys- 

tem was configured with 18 shared 
inputs and 54 outputs, as well as a 

Dataton WATCHOUT multi -display 
production and playback system with 
eight outputs. An LED screen from 
Tally Display, similar to those used 
at stadiums, also was installed in the 
set's floor, allowing the creative team 
to simulate fields and courts. Both the 
videowall and floor screens can be fed 
from any video source on the facili- 
ties' Miranda hybrid router or Sony 
MVS8000X video switcher, which 
pass through Cobalt's 9084 RGB color 
corrector for final adjustments. 
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SYSTEM DESIGN 
SHOWCASE 

Updates also included a SAN up- 
grade, which increased proxy stor- 
age by about 58 percent and main 
storage used for high -res video by 
about 55 percent. The Data Direct 
Network is about 300TB for high - 
res and 120TB for proxies. Archi- 
val software uses ASG's Atempo 
with some custom written mod- 
ules, utilizing the network's existing 
SpectraLogic T120 robot. Transmis- 
sion was moved to a larger space, 

allowing for future growth. IP con- 
nection was enhanced between the 

Chelsea Piers facilities and CBS televi- 
sion network broadcast center about 
2.5mi away, which will allow addi- 
tional feeds to and from the center. In 
all, the team re -wired more than 10mi 

of studio wiring, including Belden 

1505A, 1694A and 1805A cabling. 
In addition to transmission, all 

studio and remote graphics operations 
were relocated to a larger, self - 
contained location with room for 
growth and enhanced quality control. 
Blackmagic Design routers were added 

to existing Miranda multiviewer 

Project team: 
CBS Sports Network: Patty Power, senior vice president, operations; Kelly Dunne, 

senior vice president, CBS Sports marketing; Tyler Hale, vice president, studio 

production; Walter Raps, chief technical officer; Marianne Fischer, vice president, 
studio operations; Demetra Marcus, vice president, marketing 
CBS Scenic Shop: Richard Hart, vice president, entertainment production and 

technical operation; David Tasso, shop head; Tom Bianco, shop foreman; 
Pat O'Donnell, project engineer; Joseph Bradley, head electrician; Mark Prouse, 

head scenic artist 
Installation Technicians: Jim Parkinson, timeframe productions, system 

engineering & integration; Mike Steinhart, director, broadcast technology solutions; 
Jonathan Handler, broadcast post production engineer; Thomas O. Carroll, Jr., 

installation technician; Mike Moutopoulos, installation technician; Ryan Breen, 

installation technician; Doug Terpsa, installation assistant 
Jack Morton Worldwide: Juliann Elliott, associate designer; Andri Durette, senior 
desi n di[ for 

feeds to user monitors so they can 

be easily switched out depending 
on show requirements. Custom 
furniture from Impulse Design was 

also added, as was further integration 
with CBS Information Technology 
and CBS Interactive for score and 
statistics feeds. 

Studio C and Control Room C, 

where the "Tim Brando Show" is pro- 
duced daily, were relocated to allow 
for the larger main set. Also, audio 
and video ties were increased, and 

the integration with the main control 
rooms also was enhanced. 

Other upgrades included five 
Sony HSC300K multiformat cam- 
era systems, hardware upgrades for 
the two EVS XT2 systems, several 

Kaleido -X multiviewers and the 
Miranda NV8576 hybrid router. 

The control room features a Sony 
MVS8000X with 80 inputs, four 
ME and four DME channels, as well 
as a Calrec Omega 56 fader 5.1 ca- 

pable digital audio console. Produc- 
tion capabilities include a 2x Orad 
PlayMaker, 2x EVS XT2, 12 Sony 
XDCAM PDW- HD1500 record- 
ers and 24 channels of live XDCAM 
format ingests using Primestream's 
FORK production suite. BE 

Mariel Brady is junior publicist, CBS 
Sports Network. 

KEEP CALM 
& I\ C3\TCL 
Cobalt makes it easier than ever to monitor multi-program MPEG 

streams and measure and log materials emanating from your facility. 
From readily accessible records to powerful long-term data storage, 
the Cobalt SPOTCHECK provides CALM proof -of-compliance in a minimum, 
maintenance-free package. 

00000 
SPOTCHECK 

'Monitor Multi- program MPEG streams (IP or ASI) at 
transmit encode point 
Measure and log all material emanating from facility 
Easily and readily accessible records and query fcr all 
programming emission 
Powerful, long -term data storage providing detailed 
correlation to loudness, audio /video clips, and ancillary data. 
Segments can be searched using date /time, IO, or other 
criteria from as -run list 

COBALT DIGITAL ENGINEERING FOR TOMORROW'S BROADCAST 
1 (800) 669 -1691 / sales @cobaltdigital.com / cobaltdigital.com 
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New Keying and Layering Technology 

Studio 870 

Keyer 1 - Position Preset 3 
Voice Over 

MIx Cut 
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/ Keyer 2 
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Mix Cut 

Horizontal 42 Vertical -30 
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Mix Cut 
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Mix 30 Cut 

Introducing the new, award winning Avenue Layering Engine - 
multi layer keying that's just right for branding, small master control, ,e0KM,;, 
flypacks and trucks. There's a frame sync on every input so go ahead ,rnemhirtaiíí 
and use sources that aren't genlocked. And the extraordinarily intuitive '_20 y 
iPad'" control gives you new freedom in switching a show or event. 
Two, independent linear keyers, program /preset background transitions, audio mixing, voice over and 
breakaway, make it an agile and flexible solution for combining audio and video content. Inputs can 
be driven by SD, HD or 3G SDI signals from cameras, remote feeds, character generators, graphic and 
stillstore systems, and video servers. Realtime processing, low latency and serial control make it easy to 
integrate into your next project. 

ENSEMBLE 
D E S I G N S 

+1 (530) 478-1830 
www.ensembledesigns.com 

www.americanradiohistory.com

www.americanradiohistory.com


___Shooting l 
for ND projects 

Figure 1. Camera view with the 10X lens zoomed -in 

Figure 2. Close -up "of the powerboat Figure 3. Close -up of skiers 

The increased resolution 
enables full HD crops. 

ere I to suggest that there 
are advantages to shooting 

certain broadcast projects 
with a 4K2K camcorder, I have no 
doubt what your response would be 
after giving me a harsh "are you crazy" 
look: "There's no editing equipment 
for 4K2K, no distribution system of 
any kind and no 4K2K HDTVs for 
sale at any price." 

Telling you that several 4K2K 

HDTVs have already been announced 
for delivery during the remainder of 
this year will not, I am sure, modify 
your negative view. Nor will telling you 
that I can edit 4K2K on a lightweight 
MacBook Air be likely to modify 
your opinion. 

The fact that neither in -plant nor 
external distribution systems can 
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handle 4K2K is a solid reason in your 
view that super HDTV is years, if not 
a decade, away. 

Nevertheless, I've little doubt that 
when you shoot digital photographs, 
whether you display them on your 
computer monitor or HDTV, you 

shoot your photos with a camera that 
has 12 to 16 megapixels. In fact, if 
you have one of the newest cameras, 
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See TSL Professional Products at 
CCW -HD World, Booth #859 
products @tsl.co.uk 

bexel 
prosales@bexel.com 

SoundField Surround Sound Microphones 
and Processors 

TSL's new SoundField Microphone and Processing technologies enrich the customer experience by bringing 
atmospheres of sporting events, concerts, documentary locations and film sets to life with a SINGLE MICROPHONE 

NEW DSF -B Digital Broadcast Surround Microphone package 
- A Revolution in Surround Sound Broadcasting and Recording 

Additional features with the 
DSF -3 Control APP 

Men 

Snap/Tilt - Rear, Front surround 
axis can be individually tilted to 
focus on sound sources above 
or below the microphone 
Variable polar patterns - Front, 
Centre and Rear 

Zoom Control 

The DSF -B Digital Broadcast package 
provides simultaneous digital surround 
and stereo soundscapes of large -scale 
outside broadcast events such as sports 
stadiums and concert hall venues 

SOUNDFIELD 

Simultaneous digital surround and stereo soundscapes at large -scale 
sporting events 
Removes the need for multiple arrays 
Generates multi -channel audio from a 'single point' source 
Completely phase- coherent 
Easily collapsable surround to stereo or mono 
No loss of frequency, imbalanceor other phase -related issues 
Microphone parameters controlled remotely, including orientation, angle, 
pick -up pattern and rotation 
Package consists of DSF -2 microphone, DSF -2 Controller and DSF -3 processor 

SoundField UPM -1 
- Hands on upmixing to 5.1 for live broadcast 

,44 : :-,-v 
Designed to integrate seamlessly into a 

post -production workflow, the UPM -1 

plug -in is available in VST, RIAS (Mac and 
PC) and AU (MAC only) formats. 

Its ideal for for post production houses or 
HD broadcasters that need to ensure all of 
their material is transmitted in 

'fold -down' compatible 5.1.This includes 
archived stereo, stereo only- broadcasts, 
effects and jingles, etc. 

ork s, Tally Systems and Power Management solutions 
oducts avala 

se contact our pa 
rom stock in the USA. Email: prosales ,obexel.co.uk 

BEXEL for more information: Tel: 800-842-5111 or 818 -565 -4339 

)eak to TSL direct, please " . us: TSL: +44 (0)1628 676 221 
: products @tsl.co.uk Web: www.tsl.co.uk/products.aspx 

UPM -1 Plug in 

- Upmixing in Post Production 

The UPM -1 upmix processor has a 

unique algorithm to perform detailed 
real -time analysis of stereo source 
material, identifying and separating the 
ambience from the direct sound. 

With only five physical rotary controls to 
manage all upmix parameters, the 
UPM -1's simplicity has proved to be a 

must for any OB application or 
broadcast studio working in 5.1 

surround. 
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FEATURE 
SHOOTING QUAD HD 

Figure 4. Wide shot from a locked -down 
camcorder 

Figure 5. View of the dock, jet ski, lake and sky 

Figure 6. Close -up of the jet ski 

you may be shooting photos with 
24 to 36 megapixels. 

There are two reasons why you 
shoot photographs with six to 18 

times more pixels than can be dis- 
played. First, the higher the shooting 
resolution, the better image detail 
that will appear on a lower- resolution 

display. Second, the high -resolution 
original allows you to severely crop 
a picture and still have more than 2 

megapixels in the cropped image. 
Both of these reasons also apply to 

shooting video. The key is to think 
of source resolution separately from 
distribution and viewing resolution. 
One can shoot at four times the dis- 
tribution and monitor resolution. 
Second, the ability to crop video is 

important when shooting sports 
or documentaries. 

In this article, we'll look at four 
different types of cropping that can 
be applied to video. I used )VC's 

GY -HMQ10 Quad HD handheld 
ENG -style camcorder. 

Multiple view crops 
When shooting with a single cam- 

era, one lacks the ability to capture 
multiple views of the same subject. 
However, if one has a super -reso- 
lution source image, one can crop 
multiple views from the same video. 
(See Figure 1 on page 40.) 

Let's look at a close -up of the pow- 
erboat pulling two skiers. (See Fig- 

ure 2 on page 40.) It's important to 

remember that even though this is a 

crop, it still has 2 million pixels that 
comprise a full HD image. 

Similarly, a close -up of the ski- 

ers still contains 2 million pixels. 

(See Figure 3 on page 40.) 
Because both views come from the 

same camera as it pans with the ac- 

tion, it's possible to cut between the 

views. It's also possible to superim- 
pose the two views. 

Crops from 
locked -down camera 

In some cases, it's desirable to place 
a camera on a tripod and lock it down 
for a wide shot. The problem, of 
course, is that a wide view is only use- 
ful in a few situations. It often func- 
tions only for establishing shots and 
brief cutaways. (See Figure 4.) 

In a much better composed shot, 
most of the distracting objects have 

been cropped away, leaving a view 

of the dock, jet ski, lake and sky. 

(See Figure 5.) 

Having the ability to pull mul- 
tiple shots from a locked -down 
camera gives the producer the abil- 
ity to make more use of the camera. 
(See Figure 6.) 

As we will see, an NLE's ability to 

crop, over time, from one view to the 
other enables the locked -down shot to 
look like a camera zoom - something 
that could only be accomplished were 

a remote -controlled pan -tilt head and 
remote zoom control available to the 
camera operator. 

Pan and zoom crop 
Final Cut Pro X provides a "Ken 

Burns" effect that can be used to 

animate cropping within a Quad HD 
image. The green window defines the 
initial view, while the red window de- 
fines the final view. (See Figures 7, 8 

and 9 on page 44.) 

EN=NSYS nroAdcAsi 
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Re- Defining Media Archive Workflow 
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LT0-5 (Linear Tape Open). With its over -whelming 1.5 TB of recording ca- 

pacity and LTFS portable file system, the LTR -100HS /120HS can be 

used as material /program exchange media server. Using high 

quality codec with HD -SDI input /output and MXF 

wrapper /un- wrapper, the MXF files on LTO -5 tape can . . 
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handy video "archive at 
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SHOOTING QUAD HD 

Figure 7. Green window defines initial view, 
while red window defines the final view 

Figure 8. Beginning of pan and zoom 

Figure 9. Final frame of pan and zoom 

Note that the rightward digital pan 
is possible even though the camera is 

panning to the left. If this pan looks 
disturbing, one can place a smaller 
green window over the kids while 
placing a larger red window over the 
let Ski. In this case, both pans will 
have the same direction. 

Creative crops 
Figure 10 shows a wide shot taken 

by the camera operator. Knowing that 
the shot should finish with a close - 
up of the green plants, the operator 
zooms into the center of the plants. 

To the producer's eye, the plant's 
center is void, containing nothing of 
interest. (See Figure 1 I.) 

By setting up a digital pan that be- 
gins with the whole image and fin- 
ishes cropped to the right, the final 
close -up is far more interesting to the 
viewer. (See Figure 12.) 

Export HD 
When a crop is larger than 1920 

x 1080 (or 1280 x 720), the cropped 
image is auto -downscaled during 
export. Of course, it's important not 
to crop Quad HD to smaller than the 
export resolution. 

Using Apple's Final Cut Pro X, 

one edits Quad HD exactly the same 
as one would edit full HD. In both 
cases, one edits ProRes Proxy cop- 
ies of the original ProRes 422 HQ or 
ProRes 422 video. 

An export is made to a full HD file 

using ProRes 422 HQ or ProRes 422 
at 1080i59.94 (or 720p59.94). 

It's also possible to edit Quad 
HD using Final Cut Pro and Media 
Composer (OS X and Windows). Ul- 
timately, the exported file can be sent 
to a plant's on -air server. 

The advantages of shooting Quad 
HD are available whether one shoots 
with a low -cost ENG -style camera 

Figure 10. Wide shot of garden 

Figure 11. Zoom into center of the plants 

Figure 12. Corrected zoomed view 

or a far more expensive cinema -style 
camera. The difference is one of im- 
age quality, not post production. rt[ 

Steve Mullen is the owner of DVC. He can 
be reached via his website at http./ /home. 
mindspring. corn/ -d -v -c 
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From local radio to large -scale live television productions, we provide powerful and 
intuitive digital mixing solutions that help to create the memorable events in broadcasting. 

STUDER 
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Live transmission from events like the 
NFL Super Bowl is among recent uses 
for cellular bonded technology. 
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Sports are 
covered in new 
ways with the 
technology. 
BY KEN ZAMKOW AND 
MEIR SCHRIEBER 

Cellular -based bonded up- 
link is becoming a frequent 
sight in sports venues. By 

using portable devices that 
bond together multiple 3G, 4G and 
other data connections, broadcasters 
can now quickly transmit live video 
from anywhere at lower costs than 
traditional uplink solutions, as well as 
transmit on the move or inside struc- 
tures without line -of -sight or cabling 
restrictions. This has led to a variety 
of applications, such as transmitting 
a much greater number of live var- 
sity games, sports news hits from the 
road, complete live press conferences 
and previously impossible live foot- 
age from inside locker rooms, golf 
courses, race tracks and more. 

However, while allowing greater 
Flexibility and lower costs, it is also 
important to understand limitations 
of transmitting over public cellular 
networks, and to use the technology 
in ways that produce the best results. 

How it works 
Bonded cellular video technology 

is an aggregation technique designed 
to group several physical links into 
one logical link. This provides fault - 
tolerance and high -speed links be- 
tween the aggregation device and its 
paired bonding server. 

The technology enables the use of 
several links (from two to 32) and 
combines them to create increased 
bandwidth and the data /video trunk. 
Should links fail, the bonding tech- 
nology automatically redistributes 
traffic across remaining links. Au- 
tomatic redistribution is done in 

typically less than 100ms, so no out- 
age is noticed. In practice, a num- 
ber of separate cellular or other data 
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connections - which, individually, 
may not be very robust - are com- 
bined into a bigger pipe. This pipe 
can transmit despite any temporary 
individual lost connections to the cell 
tower or lost packets on the way to 
the server, for example. Data connec- 
tions can include 3G and 4G modems 

s most major U.S. cellular carri- 
ers, as well as Wi -Fi, WiMAX, Ether- 
net and even portable satellite links. 

The bonding device encodes vid- 
eo coming from a camera or a field 
switcher, dices it into multiple data 
packets and transmits each group 
of packets through a different mo- 
dem or carrier. Information travels 
through cellular towers and the pub- 
lic Internet, and arrives in a receiver 
that recombines data into raw video 
again and then outputs it to a studio 
switcher (for on -air) or transcodes 
and sends it to a content delivery net- 
work (for online). 

Typical bit rates 
Transmission rates can vary dra- 

matically based on location, time of 
day and number of people in a cer- 
tain area. In good 4G areas, transmis- 
sion rates may be as high as 10Mb /s 
to 12Mb /s, compared to an average 
of 1Mb /s to 3Mb /s in some 3G areas. 
Of course, it's impossible to predict 
available bandwidth at a govem to,e. 
Therefore, another job of the bond- 
ing solution is to characterize each 
link every few milliseconds in ternis 
of bandwidth, delay and loss rate. 
Then, it creates a Gaussian normal 
distribution graph for each param- 
eter, assigns a real -time weight based 
on the graphs, and feeds this weight 
to the scheduling /queuing process. 
This allows for the best real -time de- 
cision regarding which link the next 
incoming packet should use. Typical 
bonding techniques use the following 
methods to overcome fluctuations: 

Adaptive bit rate: By changing the 
encoding rate on the fly, the bonding 
unit can maintain transmission even 
as bandwidth swings. 

Signal boost. The bonding unit may 
use special antennas that increase 
range compared to consumer air 
cards, as well as overcome multi -path 
fading in environments where signals 
bounce around different obstacles 
(walls, beams, etc.). 

Forward error correction (FEC: The 
unit will send redundant data along 
with the main feed, so that if some 
of the original packets are lost, the 
decoder can still recover the infor- 
mation. The Reed -Solomon FEC al- 

gorithm takes a predefined block of 
packets (FEC group) and calculates 
several augmented FEC packets. If, for 
example, the FEC group is composed 
of 20 packets, and we add four FEC 
overhead packets, any lost packet, up 
to four, can be recovered. 

yellobri 
finally, bricks done right... 
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FEATURE 
CELLULAR BONDED VIDEO 

Latency control: The higher the la- 
tency is, the more likely all data 
packets will arrive in time. Users can 
select a low latency (as low as sub - 
second end -to -end), which carries a 

greater risk of occasional packet loss. 

Or, a higher latency (anywhere from 

Cellular -based uplink makes live shots from 
the NBA's All -Star Weekend possible with just 
a single camera. 

2 to 60 seconds, or even store -and- 
forward) can be chosen, which pro- 
vides more time to recover lost data. 
End -to -end latency has a great effect 
on bonded link quality. If a user selects 
a low end -to -end delay, say one sec- 
ond, then considering encoding and 
decoding time, and SW processing 
time (approximately 500ms), the re- 
maining time for a packet left to arrive 
from the transmitter to the receiver 
may be as low as 500ms. 

It's up to users to decide which pa- 
rameters to use, based on the content 
transmitted. On- the -move coverage, 
where changes are fast and individual 
link properties vary, a higher end -to- 
end delay profile will enable better 
recovery from changes without data 
loss. But, in areas with good cellular 
coverage, when the camera is static, a 

lower delay profile can work fine. 
Changing resolutions: As resolution 

increases, the bit rate also needs to in- 

crease. By lowering the output resolu- 
tion, one can get by with lower band- 
width in congested locations. The 
bandwidth control engine detects any 
state where the outgoing bandwidth is 

lower than the encoding bandwidth. 
It will then decide whether to let the 
encoder use a higher Quantization 
Parameter (which lowers the encod- 
er bandwidth), or perform a video 
scaling (feeding the encoder with a 

lower -resolution image) in order to 
lower the encoding bandwidth. 

A good bonding engine will receive 
from the user general preferences 
(low delay, best quality, etc.). Based 
on these, it will automatically adjust 
bonding parameters. This means the 
engine will decide on a packet -by- 
packet basis how much FEC overhead 
to use, the optimal encoding rate, 
what resolution to use at any given 
time, what frame rate to use, what 
packets to drop under extreme low 
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Enhanced by the energy of a Thunderbolt. 

From capture through distribution, ATTO powers high - 
performance audio & video workflows. Leading industry 
solutions rely on ATTO's product portfolio to provide 
reliable, high -performance storage & network connectivity 
that is trusted by top audio & video professionals. With 
qualified and certified solutions from ATTO, you can now 
have the same technology that drives their success. 

Introducing Thunderbolt' Desklink Devices 
Thunderbolt technology connectivity to: 

SAS /SATA 

SAS /SATA RAID 

Fibre Channel 

Ethernet 

For more information contact your 
ATTO reseller or an ATTO representative. 

ATTO Technology, Inc. 

155 CrossPoint Parkway 

Amherst NY, 14068 
+1.716.691.1999 

www.attotech.com 

Fibre Channel I SAS /SATA I SCSI 
I 

iSCSI 110GbE I Thunderbolt- 

www.americanradiohistory.com

www.americanradiohistory.com


BW cases, what packet lost recovery 
mechanism to use (retransmit, FEC, 

error concealment, bad frame skip), 
and how to promptly compensate 
the overall system knobs upon any 
network behavior changes that affects 
the uplink capabilities. 

Common uses 
Some of the most frequent recent 

uses for sports coverage include: 
Live ENG: Channels have utilized 

cellular bonding to transmit live from 
road games, press conferences and 
events like the NFL's Super Bowl, NBA 

All -Star Weekend, the Olympics and 
the World Cup. A reporter or pho- 
tographer can set up a live on -air shot 
from a single camera and send footage 
back while covering a team or a com- 
petition. All of this is done without 
trucks or hardwired connections. 

Upload edited packages: Reporters can 
upload edited packages from the road 

without relying on slow hotel Internet 
connections or individual mifi cards. 

Live behind- the -scenes camera: 
Broadcasters or franchises can set 

up exclusive behind -the -scenes web 

shows while walking around locker 
rooms, stadium suites, etc. Similarly, 

rather than only clipping sound bites, 
many stations' and franchise's websites 
stream coach and player press confer- 
ences for the benefit of devoted fans. 

Live varsity games and specialty sports: 
Thanks to the lower cost of cellular 
transmission, broadcasters, schools, 
new media publishers and specialty 
sports groups can transmit full games 
and competitions to the web that tra- 
ditionally would not be shown on -air. 

Many times, these productions vary 
from one camera to a fully switched 
production fed to the bonded unit. 

In motion, in the field: Freed from 
line -of -sight restrictions, cables or 
trucks, broadcasters are using bonded 

FEATURE 
CELLULAR BONDED VIDEO 

backpacks to transmit races from on- 
board moving cars, boats and helicop- 
ters without requiring RF solutions. 

Summary 
Traditional uplink solutions pro- 

vide guaranteed bandwidth. Yet, 

these can be costly and require line - 
of- sight, cabling or fixed locations. 
Cellular bonded uplink can vary in 
transmission rates, but it opens a va- 

riety of sports live coverage opportu- 
nities from new locations and on new 
platforms by understanding needed 
parameters. Networks, stations, new 
media publishers, leagues and teams 
can optimize the use of cellular bond- 
ing and create a breadth of new con- 
tent offerings that were once too ex- 

pensive or complex to produce. BE 

Ken Zamkow is director of sales and 
marketing, LiveU. Meir Schrieber is 
vice president, research and 
development, LiveU. 

po..ndey 

Mdigital 
rapids 

Connecting Content to Opportunity 

File -Based Transcoding 

Transcending Transcoding 

Digital Rapids Transcode Manager° 2.0 blends high -volume 

media transformation and workflow processes so searlessly 
it's almost unfair to call it transcoding. Unlock new revenue 

opportunities and reduce your costs with stream fined, 

intelligent workflows. 

Superior quality, flexibility and scalability 

Logic- driven process automation maximizes efficiency 

Intuitive, visual workflow design tools 

Powerful Kayak platform enables rich third -party integration 

Visit our website to learn more: www.digitalrapids.com/tm2 

www.digitalrapids.com 
905- 946 -9666 x212 

Encoding Transcoding Workflow Streaming Broadcast 

November 2012 I broadcastengineering.com 49 

www.americanradiohistory.com

www.americanradiohistory.com


APPLIED TECHNOLOGY 
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Harris' Versio 
The channel -in -a -box platform allows broadcasters to 

adapt and evolve workflows. 
BY ANDREW WARMAN 

To call channel -in -a -box an 
industry trend is to state 
the obvious. But, to say that 
every solution follows the 

same design and deployment philos- 
ophy is not necessarily accurate. 

In many cases, the channel -in -a- 
box (CIB) explosion helps broadcast- 
ers simplify new channel launches and 
addresses needs like disaster recovery. 
How these needs are solved varies 
greatly, even within the boundaries of 
what we know today as CIB. 

Versio combines baseband video, channel 
branding and automated workflow capabilities 
in an easy -to- deploy, software -based 
1RU platform. 

The new Harris Versio integrated 
playout platform builds in the 
required functionality to launch a 
channel while providing freedom 
to integrate wide- ranging external 
workflow components. This is a 

significant advantage for broadcasters 
that need to leverage content across 
the workflow, including, but not 
limited to, existing shared storage 
systems, traffic and billing, and asset 
management systems. 

For broadcasters concerned with 
reliability, a key benefit is the ability 
to gradually transition workflow func- 
tions to the platform. The baseline 
Versio product combines video server, 
channel branding, graphics and auto- 
mation components in its I RU form 
factor. Automation and /or clip stor- 
age doesn't have to be internal, allow- 
ing for a smoother transition and a 

choice of how to manage playout and 
deal with associated risks. 

The overall feature set compresses 
multiple functions into the design 
with the ability to scale from one to 
hundreds of channels. It doesn't force 
broadcasters to use all capabilities. 

Beyond the chassis' own capabili- 
ties, the solution also reaches farther 
across the workflow, allowing users to 
leverage existing digital asset manage- 
ment and traffic and billing systems. 
This helps manage overall channel 
costs and potentially increase rev- 
enue by bridging business and play - 
out functions. The tight integration 
allows traffic operators to sell and 
schedule new commercial spots in 
close proximity to air time. 

Reason for existence 
Cost- efficient operation of mul- 

tiple channels is often essential to the 
growth and success of broadcasters. 
Consumer thirst for new programs, 
special interest channels and content 
across multiple viewing platforms 
means that broadcasters need to offer 
intriguing and compelling program- 
ming to grow audience share and rev- 
enue. However, they also need to be 
budget -conscious, and new channel 
launches with specialized content can 
be expensive. 

The launch of multiple channels 
and services within standard broad- 
cast architecture traditionally re- 
quires the purchase and integration 
of single -function products such as 
servers, automation, master con- 
trol switchers and graphics systems. 
Versio's design offers a solution for 
broadcasters working to control op- 
erating costs while adding channels. 
It also incorporates proven yet evolv- 
ing Harris technologies that cover key 
technical elements. In addition, it of- 
fers simple scalability as the number 
of services increase. 
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Ultimately, the solution is de- 
signed to help broadcasters grow and 
protect revenue through a flexible, 
cost -effective platform. The ability 
to add channels individually makes 
the cost - per -channel linear, versus 
sizable investment increments com- 
mon to standard playout systems for 
each group of new channels. Time - 
to -air for new channels is also sig- 
nificantly decreased from months 
to a matter of weeks or days. As a 
result, the time taken for turning in- 
vestment into revenue generation is 

significantly reduced. 
As broadcaster needs change over 

time, Versio can adapt to those chang- 
es with a simple reconfiguration. This 
may be changing between onboard 
and external automation, between 
using shared or internal storage, or by 
applying software license keys to turn 
on features. 

Features and operation 
The shift from hardware- to more 

software- centric workflow models 
has already simplified the playout 
infrastructure. This system evolves 
the model, offering a single plat- 
form to support everyday operations 
such as file ingest, closed caption and 
pre- recorded audio insertion, audio 
channel management, DVE and mix 
effects, and upstream /downstream 
device control. 

On a more expansive level, the so- 
lution allows broadcasters to decide 
how and when to grow services - in- 
cluding mixed SD and HD content, 
as well as 2D and 3 -D graphic brand- 
ing. The solution uses its resources, 
matching appropriate IT hardware 
with software requirements. Graphic 
branding is a GPU- centric operation, 
with its own set of SSD media drives 
to enable fast loading of graphics. 
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U. 
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Harris branding technology also 
supports optional DVE capabilities 
and mix effects, as well as RSS and 
ODBC- driven text such as snipes and 
lower- thirds. A separate set of hard 
drives is used for on -board clip stor- 
age to maximize storage capacity from 
the small footprint. CPU supports 
video encode and decode operations, 
and allows maximum clip codec and 
wrapper format support. 

The option to use external SAN 
storage or the platform's standard 
integrated storage adds flexibility to 
media sharing. SAN -connected serv- 
ers stream directly without having to 
cache content to a local disk via fully 
redundant Ethernet connectivity. 

The integrated video server func- 
tion supports 2X internal channels, 
which enable mix effects under au- 
tomation control and an optional 
baseband record channel. The out- 
put is a fully branded channel, with 
support for SNMP monitoring, the 
Magellan log server and Versio's 
onboard multiviewer. Broadcasters 
can also run automation directly 
on the chassis, or leverage a new or 
existing external ADC or D- Series 
automation controlled over Ether- 
net. Used with an external automa- 
tion system, the platform offers the 

APPLIED TECHNOLOGY 
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ability to control more upstream and 
downstream devices. 

The on -board automation func- 
tion offers full control of integrated 
resources plus external device con- 
trol including VTR, router, subtitler 

The platform's 
deployment 

flexibility rests 
within the 

integrated software 
licensing. 

and external graphic branding sys- 
tems. An intuitive user interface al- 
lows the operator to monitor and 
modify playlists independently to 
centralize control. 

The pertinent takeaway is reliabil- 
ity. Deployment options, including 
seamless integration with existing in- 
frastructure, ensure long -term dura- 
bility and scalability - with the free- 
dom to control built -in functions as 
desired. Therefore, broadcasters seek- 
ing to prove the reliability of the CIB 
concept have more freedom to do so. 

Beyond the basics 
The flexibility of deployments rests 

within the integrated software licens- 
ing, which can quickly enable or dis- 
able options. Additional options in- 
clude advanced branding, including 
2X 2D DVE and switching between 
a live input and disk -based clip play - 
out. Its expansive codec support also 
reduces concerns for successful clip 
playback in a wide variety of formats. 

Other options reach farther into 
the workflow, including automated 
file movement using Invenio Motion 
media asset management and Harris 
Live -Update -based interfacing with 
its traffic and billing systems. The lat- 
ter employs BXF, which allows fluid 
playlist changes between traffic and 
automation functions, so traffic can 
sell ads almost to air time. 

It is clear that CIB will grow in 
importance in the playout space. 
The prospect of lower costs, easier 
operation and simpler, faster de- 
ployment are important attractions. 
Blending this with versatility and 
proven reliability makes channel - 
in -a -box a potent option to today's 
standard approaches. BE 

Andrew Warman is senior product 
marketing manager. Harris Broadcast 
Communications. 
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Encoding technology 
HEVC may be the next compression technology 

to arrive in consumers' homes. 
BY JOHN LUFF 

i 
t seems like we have had com- 
pression technology forever. We 
haven't, unless you include the 
adoption of interlace scanning, 

the original analog compression sys- 
tem. Digital compression has existed 
for essentially as long as we have had 
digitized video (and audio). I dis- 
tinctly remember attending SMPTE 
conferences as a much younger per- 
son in which a major topic was "bit - 
rate reduction" technology, another 
term for what we now call compres- 
sion. Context is everything, so let's 
venture back a bit to see why this was 
so complicated. 

Before CCIR 601 
Before ITU -R BT.601 (or its origi- 

nal popular name, CCIR 601) there 
was little agreement on the sampling 
format for moving images. The re- 
search into how to sample and store 
video was centered in fine research 
institutes on several continents. Of 
course, video was what we would 
today call standard definition, a dis- 
tinction that was not helpful before 
NHK showed HDTV to the world in 
the late '80s. And there was no com- 
mon agreement on component video 
as the basis for imaging, nor storage 
and transmission. 

So, sampling grids did not need to 
be locked to any other notions, and 
in fact there was no requirement that 
it be based on rectangular sample 
grids. Some proposals that were quite 
popular included samples aligned 
45 degrees to the line structure. 

Opening the barn door 
When researchers looked into how 

to compress images, the work first 
had to be done to define some basic 
parameters, like how many samples 
per second it took to reasonably 

represent and transmit quality images. 
When SMPTE and EBU did the heavy 
lifting of trying to define a standard 
(601) for sampling images, it made a 

huge difference to the advancement 
of digital imaging. 

It led directly to the development 
of the first practical digital recorder 
from Sony, which was uncompressed. 
Picture quality was never approxi- 
mate; it was a full and exact reproduc- 
tion of the sampled image. One might 

argue that sampling itself threw away 
valuable content, and some at the time 
no doubt did. Indeed, for some appli- 
cations, that was certainly true. How- 
ever, the adoption of the 601 standard 
opened the barn door and let research 
proceed on bit -rate reduction of stan- 
dardized streams. 

DCT -based compression was not 
invented for 601 sampled images, 
but quickly work centered on using 
DCT as the basis for compression. 
Two international standards were 
established to harmonize the work 
on compression worldwide. JPEG 
(Joint Photographic Experts Group) 
and MPEG (Moving Pictures Experts 
Group) created the base standards we 
use today in due process bodies from 
which all manufacturers and users 
would benefit. Other work preceded 
MPEG and JPEG, including work 
that created standards adopted wide- 
ly in Europe but never very successful 
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in North America, for reasons I have 
never fully understood. 

The ETSI (European Telecommu- 
nications Standards Institute) com- 
pression standards (ETS 300.174) 
used rates based on integer fractions 
of European data transmission stan- 
dards, especially E -1 at 34Mb /s. One - 
half and one -quarter of the E -1 rate 
yielded 17MB and 8Mb rates, which 
the EBU deployed widely on its satel- 
lite network in the '90s. But with the 
rapid advances in MPEG compres- 
sion, it became clear that MPEG of- 
fered higher quality for the same bit 
rate, and thus better economy for 
interconnection. Eventually, broad- 
casters worldwide adopted MPEG -2, 
most based on the DVB specifications 
which facilitated interoperability. 

Other forces at work 
At work at the same time, of 

course, are other forces that affected 
how compression products would be 
designed and deployed. It is impor- 
tant to recognize that while MPEG 
was always seen to be a one -to -many 
approach, with the expense of pro- 
cessing put on the single encoder and 
cheap decoders making the econom- 
ics viable, the first deployments were 
exclusively in the backhaul market. 

DVDs brought digital compression 
to consumer products only after sev- 
eral years of successful and increas- 
ingly high -quality deployments in the 
backhaul market. The use by PBS of 
General Instruments DigiCipher 
compression systems for network 
distribution beginning in 1994 is a 

good example of early deployments 
that were successful. But a DigiCi- 
pher encoder was expensive, and cost 
was a major barrier to widespread 
use of compression, for instance, in 

satellite newsgathering. 

www.americanradiohistory.com

www.americanradiohistory.com


Accept nothing less 
Your DSNG truck deserves it 

Upgrade your fleet to Kyrion CM5000, 
the best in class contribution encoder, 
designed to help satellite up -link 
professionals navigate unexpected obstacles. 

Meets all DSNG requirements: SD & HD, MPEG -2 & MPEG -4, 
4:2:0 & 4:2:2, 8 -bit & 10 -bit, up to 1080p60 

Complete front panel access with video monitoring 

Boots faster, whisper -quiet in operation, easy web graphic user interface 
Second video channel or modular design 
with optional built -in DVB -S /S2 modulator 

=aterre 
Keep content looking great wherever it's played 

www.americanradiohistory.com

www.americanradiohistory.com


TECHNOLOGY IN TRANSITION 
NEW PRODUCTS & REVIEWS 

The development of specialized 
chips that enabled the complex cal- 
culations needed for MPEG com- 
pression to be done on single boards 
changed the dynamic completely. As 

solutions became more compact and 
less expensive, people began to exper- 
iment with more marketplace uses, 
which drove up volume and drove 
down prices. Early MPEG encod- 
ers cost an order of magnitude more 
than a decoder, and up to around 25 

times as much. 
Over the last two decades, that ra- 

tio has declined to perhaps 3:1 (pro- 
fessional decoders and encoders), and 
even less. Appliances for streaming 
content to the Internet can be pur- 
chased for less than a single decoder 
cost in the '90s. We have also seen 
decoder implementations in finished 
consumer devices sold at discount for 
a fraction of what one encoding chip 
cost 20 years ago. 

HEVC 
As it always seems to be, the dy- 

namics are not much different to- 
day. This year, we will see the first 
HEVC (High Efficiency Video Co- 
dec) systems, which should lower 
bit rates by 30 percent to 50 percent. 
The complexity of HEVC is astound- 
ing, and implementations in silicon 
are perhaps the only way it can be 
produced economically. 

To gain the advantages HEVC can 
offer, the cost of an encoder /decoder 
pair will jump up, which makes the 
most likely early deployments look 
like the backhaul market, again. 
This cycle is likely to repeat again 
in a few years, driven by the impact 
of consumer scale deployments. 
HEVC may be the next compression 
technology to arrive in consumers' 
homes. MPEG -2 has lived for two 
decades, 1 -1.264 is already approach- 
ing its second decade, and the early 

deployments of HEVC will certainly 
begin this year. 

This dynamic repeats in many parts 
of our industry. Display technology 
intended for consumer deployment 
shows up first in professional uses, 
like flat panel monitors on set for 
productions, and later in consumers' 
homes as increased quantities drive 
prices down and widespread deploy- 
ments bring new technologies to the 
edge where they mature and follow 
the same cycle. 

We have become an industry 
dependent on the infusion of de- 
velopment dollars into potential 
consumer technology, which then 
trickles into our small corner of the 
economic puzzle. BE 

John Luff is e television technology 
consultant. 

gSend questions and comments to: 
johntuff@penton.com 

SMPTE Compliant Video Switching Networks Over Fiber 
Multimode, Singlemode or CWDM Wavelengths up to 70 km 

CCW /HD World #814 
GovComm #451 

Video SFP Moules 
MSA /non -MS ' 
Dual Transmitte 

j Dual Receiver 
Transceiver 

D 

alga' 

OMX -16 with Optical Port Card 

Contact us at 626-293-3400 or go to www.opticomm.comisfpmodules 

54 broadcastengineering.com I November 2012 

www.americanradiohistory.com

www.americanradiohistory.com


RAI Amsterdam 
Conference 12 -17 September : Exhibition 13 -17 September 

Exhibit at 
IBC2013 
Raise your profile, move into new 
markets, develop distribution 
channels and generate sales leads. 

50,000+ attendees from over 
160 countries 

1,400+ of the industry's 
leading companies 

more than 1,000 accredited 
press 

free feature areas including 
- IBC Connected World 
- Future Zone 
- IBC Production Village 
- Workflow Solutions Village 
- IBC Big Screen 
- Industry Insights Conference 

Stream - including WCME 

leading event for 
professionals involved in 
the creation, management 
and delivery of electronic 
media and entertainment 
worldwide 

world renowned 
conference with global 
leaders presenting their 
views on the future 
direction of our industry 

97% of 2011 exhibitors 
re- booked in 2012 

To exhibit at IBC2013 contact the 
Exhibition team at: exhibition @ibc.org 

M 

rep;tc, 

- 0 

iC Third Floor 10 Fetter Lane London EC4A 1 BR UK 
+44 (0) 20 7832 4100 f. +44 (0) 20 7832 4130 e. info@ibc.org www.ibc.org 

www.americanradiohistory.com

www.americanradiohistory.com


PRODUCTS & SERVICES SPOTLIGHT 

wered by 

raffic 

People Movers 
Penton Marketing Services provides content 

that moves your customers. Partner with us. 

We'll make you the authority in your field with 

custom campaigns that work as hard as you do. 

Content Social Media 

Websites Lead Lifecycling 

Search Marketing Mobile &Video 

Leverage our expertise as content experts. 

Make the move today and move your 

customers. All aboard. 

Learn more: 
PentonMarketingServices.com 
800.553.1945 

and Ncuraunn irRequee ter PUn)rca6 ens Om, 

ul Meguency Montmy 

Pun.aauon Number 000, 1994 

Number of Issues Published Annua y 12 

f og Dale IO2412 

Annual Subscrrptron PI . Free m00I,lred 

1e Madng Address wn0mce on Not Printen Penton Media Inc. 9800 Mooed Are Over land Park. Johnson County. KS 66212 2216 

At rt Person Sonia enlfTelephone 91396)uí641,1 

ete Mautng Address of Reedquaners or Generar Business 0110¢ or Pubuahe, INOt Printer/ Penton Medra. Inc 249 West 1]tn 51.1Dunh floor. New York. 63 10611 5390 

and Conn 1e Ma.ng Addresses of Publ aner. Ednor and Managing Ed,lO Publraher Wayne Map en Penton Bus mess Med Inc 33061 Wabash Ave . Ste 2300,Chu A.11. Edlor Brad 0. Penton Busmess MeA 3OI00Metcan Ave. overland Pan 65667128 

I Auslerberry enton Business Med,. Inc. N Belle Vue Rd. Sa 1,001,9 INmsbne SPI 330 United 6mgd001 U nagng [400, Susan Anderson Penton Modo Inc 9800 Metcalf Ave Overland Para. Johnson Counts. KS 66212 2218 

Penton Mede. Inc 249WI21h Sl MA. Ftoot. Ne elk, NS 10011 539.. Penton Bu5.11185.1 MedlaRmdngs, Inc towns 100, of the slots al Pemor, Meda 10,1249 

An Bondholders. Mortgagees. and Other Seer.. Polders Owning or Roldng I Percent or More o1101,1 Amount of Bonds. Mortgages or Other Secunt 

Mat, lIor complehon by non.. og aahomaulhordeptomarlat onprortralesllCheckOne/ 

00100, ano nonprof t status 0118,009, eahon andlne exempt status for federal mamela. purposes M 4" 

lu n.: XII 5390 

1. in anonime Broadcast Enq e ring 

Issue Date for Cuculabon Dala August 2012 

Extent and Nature of C,1 cueuon 

a Tot. Number of Capes l Net pressrun/ 

b Legs mate Pad and or Requested Dustn .ubonrely Mau and Outpdethe Mill 

IIIOutsde County Pam Requested Mau Sub on PS form 3.1 Ilncluoedueclwrrllen request from re<pe r.Ielemark brig and Internet requests from renpenl. pad subsc plonsm0up g mural's /00010. 

requests advemse spool 10005. and exchange copes) 
21812 

No Copes of 
Single Issue 

Nearest 
101t1.ng Dale 

10 243 

16 851 

I21In CounDP./Requesled Man Sub slated on PS Form 3541 Unclude Mew worsen request from ecp t. te)emara brig and lnternelrequests from recpe t, padsubsc ptonsrncu g /ball ale subis moose pave stn 

advertise s p ool coptes. end exchange coxes 

I31 Sales through Dealers and Capers ...Vendors Counter Soles. and Other Pard or Requested Orsnmuh00 Cuts. USPSI 

141 Requested 00001,061obuted by Other Maul Classes lnrou911 ..S95(8g fuss -Class Marl, 

c 1ota19ata and/or Requested Drslububon 1001 W 150116121131. and AO 

A Nomequested Dtslrmuhon 1By Mad and Outsme the Marl) 

MASAO County Nonrequesteo Copes Slated on PS Form 35411mc °ode Sample Dopes. Requests over 3 years old. Requests ndueed by a Premem. Bulk Sales and Re esls nldm q Assomarmn Requests Names 001, /nod Mom 6 

m County NOnrequested Copies Staled on PS Form 3541 Implode Sample copes. Requests Over 3years ...quests mouce06v a Premium. Bulk Sales and Requests mOrrmmg ASncraon Requests. Names obtame0 tram Busmess 0 
1 ... and other sources) 

131 NOnrequested Copies 0nlnbuted Through the USPS by Other Classes of Mad leg 8,51.Cí.ss Mad.300,09uestor Copes maned lI t.cess of 1061 time maneo at Standard MA.,. or Package S. 11/.051 

Nenep or,". Olstrrbuled outs. the Mad AncMde PO. Stands. Trade Snows Showrooms and Ohef Sources1 

oral Norer. ,nbmronl Sum of150111 121.131.analall 

urnOmOm andlSel 

Copes not Dnor6me1 

itelISumon5i and g 

1 
1 , enl9*0 and/or Requested Cnnepon I l,p dtv/ded by ISI ames 1001 

.t1la1ctrculauonrnc1upesele0ponmcopes Report <ncuaaonanP5F cum 3516.war s0eer 

Pubncnon of Statement 010wnersn p lor a Requester Pubbueon w repu red and win be punted n tria November 2012 osue of Inw pubbtahon 

10.343 

2183 

+0931 

966 

931o'í 

10 NS 

r 17 

002 

39119 

lie 

40243 

34 88, 

Soma A Trent Audience Development Manage, 

n,1y Mal au rnfor M.Poniurmshed on MA I orm .s true and complete I onderstend Mat anyone wno lurnnnes farce or m.sleadngmO,maunnontbis 10111 Orw1O omits mare., or,nlOrmarlon equested On tue form may be SubpeCI mcr1mms 
PS Form 3526 6. August toa 

56 broadcastengineering.com I November 2012 

www.americanradiohistory.com

www.americanradiohistory.com


hr@jointrnastercontrol.org 

Ma 
CLASSIFIEDS 

e the m ®v e t O IRD for Satellite / IP 
Professional 

Applications 

Trade -in your old IRD and get a new UC -IRD+ for only $1,495 

w 

t II 444 î 
e 

Z.4.15 .t ,11111, 
All features come as standard 

MPEG-2 MPEG-4 HD SD DVB-S DVB-S2 QPSK 8PSK HD-SDI SDI ASI IP HDMI BISS CA 

Trade -in your old modulators for new state of the art DVB -S /S2 
QPSK /8PSK UC -250L2 modulators for only $2,950 

Simply send your old IRD or modulator (analog or DVB -S) to qualify. 
For more details please contact us by phone or email. Ah. e 

ra tttttttar w V r Lr V n 
O Technologies, Inc. 

0 

'F.81Sale 

Acoustics First 
888465.2900 

Materials to Control Sound 
and Eliminate NoiselM 
http: / /www.acousticsfirst.com 

Products & Seru," "ices, 

CBT Systems On -Air Lights 

Made in the U.S.A i 

Contact CBT Systems at 

858 -536 -2927 
www.cbtsystems.tv 

Inter BEE 2012 
International Broadcast Equipment Exhibition 

November 141SIM »> 16®T, 
u..-. Jerrs, hens. .. r.-.,.,...1.,,,,,,,. 

<http://www.inter-bee.com/eN> 

JOINT MASTER CONTROL OPERATIONS CONTENT 

MANAGER /MASTER CONTROL OPERATORS 

JMCO, operator of PBS's first joint master control 
environment and an affiliate of WCNY, in Syra- 
cuse, NY, one of the nation's most innovative 
non -profit, has openings for Content Manager/ 
Master Control Operator positions for o new 
centrolcasting operation that will serve PBS sta- 
tions in NY, NJ and throughout the country. This 
position offers an opportunity for a self- starter 
with good communication skills who thrives in a 
fast -paced independent work environment. 

The Content Manager will operate the systems 
that manage digital media assets and distribute 
material over vorious platforms, to support the 
operation of a multiple stream joint television 
master control operation. Candidates must 
have experience in a multiple stream digital me- 
dia facility. Strong computer skills required. All 
inquiries should include resume, cover letter and 
salary requirements, directed to 

+1- 408 -329 -4158 
sales ©upcom.com 

www.upcom.com 

Employment 

http://jobzone.broad- 
castengineering.com 

JOINT MASTER CONTROL OPERATIONS 
MAINTENANCE /IT ENGINEER 

JMCO hos openings for Maintenance /IT En- 
gineering positions for a new centralcasting 
operation in Syracuse, New York that will 
serve PBS stations in NY, NJ and throughout 
the country. This position offers an opportunity 
for a self- starter with good communication skills 
who thrives in a fast -paced independent work 
environment. 

The JMCO Operations Maintenance /IT Engi- 
neer is responsible for all equipment operating 
at peak efficiency, ensuring proper operation 
of network equipment as well as broadcast 
equipment, creation, management, and execu- 
tion of a preventive maintenance strategy and 
plan for hub facility and associated spokes, 
and make recommendations to the Director 
of Operations for system upgrades, capital 
improvements, equipment installations and 
equipment procedures. 

Candidates must have experience in a multiple 
stream digital media facility. Strong computer 
skills required. Two (2) year EE degree or 7 
years electronic experience or 5 years in 
broadcast TV and /or FM or equivalent com- 
bination of education and experience. All in- 
quiries should include resume, cover letter and 
salary requirements, directed to 

BröádcästEngmeermg TO REACH INDUSTRY PROFESSIONALS 

PLACE YOUR AD TODAY! 

JULIE DAHLSTROM P 312.840.8436 f 913.514.3684 JULIE.DAHLSTROM'sPENTON.COM 
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FACILITY CONTROL SIMPLIFIED 
Easily control every component of your facility using 

Evertz' MAGNUM Control System and VUE clients address the ever -growing challenges 
that broadcasters face as facilities are becoming larger and more complex. 

MAGNUM is a unified control system that seamlessly manages multiple components of 
the broadcast chain from production switching to routing to master control and 
multi- viewing. 

VUE's user friendly and customizable interface provides flexible and reliable control 
across all broadcast operations from content creation to distribution. The VUE clients help 
to reduce operating costs and increase efficiency throughout the facility by presenting a 

single interface tailored to the specific tasks or workflow required by the users. 

www.evertz.com 1.877.995.3700 

hertz (Canada HQ) 
+1905 -335 -3700 
sales @evertz.com 

US West Coast Sales 
+1818 -558 -3910 
uswestsales @evertz.com 

Washington DC Sales New York Sales UK Sales 
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South -East Europe Sales Dubai Sales Asia Pacific Sales 
+385 1 -2001 -665 +971 4.422 -9113 +8522850 -7989 
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T E C F-I N O L O G Y 

From a Single Channel Playout Server 
to a Multi Channel Turnkey Broadcast Centre 
Its All in a PlayBox 
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