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CONDITIONAL ACCESS: THE NEXT STAGE IN
HD RADIO™ EVOLUTION

Thomas Rucktenwald

NDS

Costa Mesa, California

ABSTRACT

No longer a theory, HD Radio' Conditional Access is
here. Developed specifically for radio broadcast
managers and engineers, this paper examines the
operational aspects of CA as well new and unique
abilities enabled by Conditional Access - including
advertising substitution.

In addition, this work includes recent examples of real
HD Radio deployments, highlighting the challenges and
opportunities they have created.

NDS RADIOGUARD™

NDS RadioGuard™, the HD Radio Conditional Access
solution, is tested and ready. From its NAB 2007
announcement and booth concept demonstrations, the
product is currently available from the major broadcast
equipment manufacturers and sellers. The technology,
created by NDS, is a complete CA solution that can be
installed in a single station or as part of a station group.

RadioGuard® technology is included in the next
generation HD Radio decoder integrated circuits that
begin production in May 2008. This means that
Conditional Access can be a standard part of future HD
Radios. The new chips are lower-cost, lower power,
and have significant new features. The embedded CA
technology requires no special deployment effort by the
radio manufacturer.

Sys Data Protector .

Entitlement Spooler | Importer | fféﬁ;giftt;r
—* Control [ Key Info " *IScrambler
o)

The IC has the decryption methodology, holds
entitlements so that the radio knows the programming it
should receive, and is individually addressable so that it
may receive and execute specific instruction from the
broadcaster. Consumers can sign-up using phone or
internet.

Broadcast implementation requires a small amount of
additional equipment and a possible HD Radio
equipment upgrade. The HD Radio Importer must be
version 3.0X or higher. This Importer includes the
scrambler that encrypts audio and data. The
Exporter/Exciter may also require some software
upgrade to match the Importer.

The Importer receives its Conditional Access
information from the RadioGuard Protector.  An
Entitlement Control Message Generator provides codes
that change the operation of the Scrambler. The
Protector also includes a carousel, constantly telling the
radio population about the radio entitlements.

The Protector mates to the RadioGuard Initiator. The
Initiator accepts radio receiver information, generates
entitlements, and provides the system setup and user
interface.

The Initiator connects to the National Resource
Manager, a device that contains the database of all
radios possible within the system, located in the NDS
California facility. The NRM also coordinates services
among all broadcasters. It provides global IDs for
programs that are common across the nation and it
provides individual local IDs so that local station
programming is correctly identified and received by
qualified radios.

Content J

Figure 1 - Basic Station installation
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Connection to the National Resource Manager requires
a secure Virtual Private Network connection. This can
be done on a LAN-to-LAN or Client-to-LAN basis. It
would be wise to install a firewall for the Initiator or
put the Initiator behind the existing station/group
firewall. Creating the VPN connection to the NDS
NRM requires a couple hours of setup and verification
between IT departments. Once this is set, it should last
for the lifetime of the installation.

Security is built into the architecture. The radio
security is internal to the decoder IC and is very
difficult to circumvent. The encryption is a moving
target, constantly changing with each crypto period.
Entitlements and targeting include encryption
technology. Equipment connectivity requires secure
communications.

Reliability is built into the architecture. If the Importer
fails, all the additional channels are down. If the
Importer is operating, the programming exists and will
be encrypted as directed. If the Protector fails, the
programming still transmits and the encryption still
exists, although the encryption will not be changing and
no radios will receive entitlements. If the Importer and
Protector are valid but the Initiator fails, the program
will include agile encryption and radios will receive
entitlements, but no new radios will be entitled until the
Initiator is operational.

STATION INSTALLATION

The Protector should be on the same Ethernet network
as the Importer. It may be wise to co-locate the two
pieces and use the same Ethernet switch or router. Co-
location should eliminate communication problems, an
important factor in a successful installation.

P
Switch

|| Exporter
| [Exciter

Scrambler |

Importer

I Protector

Figure 2 - Protector/Importer Co-location

The Initiator can be anywhere in the facility, as long as
it can talk on Ethernet to the Protector. Whereas the
Protector and Importer should be co-located, the
Initiator could be anywhere convenient for an operator
or administrator. In addition, internal station/group
communication with the Initiator is via a web browser
from any machine capable of a secure connectivity.

The Initiator could also be at a Network Operations
Center, not even in the same city as the station or the
Protector. The Initiator can control 1000 Protectors; the
Initiator can control an entire station group. The
Initiator will route radio entitlements to the correct
radio station Protectors based upon the setup.

l

Content
X

Network . l :
Operations . Protector A
Center : ler || | Exporter | /28
. « Spooler Importer TExciter . 2R
. v/ A Keylnfe ["iscrambler
SysData | /' /
Entilement” . .
Control {\ o
r—-‘ L
: Content
A\ et lfr
_iws bncrber | \\ Protector ) ’é,‘
ment Exporter
y Spooler | . BN (e
System | Has Importer /Exciter . A
| Key Info |*|scrambler

Figure 3 - Initiator Controls 1000 Station Protectors
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Most of this setup involves setting the Ethernet address
for the Initiator and the Protector. Both devices run on
Linux; both have a desktop environment. After setting
the Protector, a mouse and keyboard are no longer
required and all access can originate from the Initiator.

REAL WORLD CIRCUMSTANCES

As in any development, first tests and pilots uncovered
stability issues, bugs, and simple memory leaks for all
of the participating equipment manufacturers. These
were subsequently resolved.

We have also learned some important installation
considerations.

We recommend that the Protector and Importer be co-
located and run off the same IP switch. Co-location
was one of the original architectural requirements.
However, we find that running the Protector and
Importer on the same network may be sufficient if
network traffic does not have packet collisions.
Communication between these two devices is critical
for perfect performance.

Analog station over-modulation can cause interference
with digital radio reception, particularly in extended
hybrid mode. This really has nothing to do with
conditional access, but is something that stations will
discover as they turn on their HD3. Please follow best
HD Radio practices and FCC regulations.

Integration with the National Resource Manager
(NRM) is required and this integration requires a virtual

scription:

Expiration Date: ‘.

private network (VPN) connection. Immediately, this
involves IT personnel and with this sometimes comes
Information Technology politics.  Politics are more
difficult to cure than technology issues. LAN-to-LAN
VPNs always seem to work. Client-to-LAN VPNs
have occasional discrete problems, particularly if the
station system closes their client when there is little
activity. The client must maintain or re-establish its
VPN to accommodate NRM connectivity for this
system.

Despite our best efforts, Conditional Access will not
overcome “Acts of God.” If the HD transmission goes
down because the station transmitter site suffers from
snow, ice, earthquakes, high wind damage. or flood,
CA cannot cure it.

PROVISIONING SERVICES

Successful system use involves operations. The
Initiator is easy to control and easy to understand. An
operator can control this system using a web browser.
Operation is via click boxes, radio buttons, and text
boxes.

When setting the broadcast, the operator activates the
conditional access offering to the consumer with
something euphemistically called a “Sellable Unit.”

The timeframe for an ongoing channel or a special
event is accommeadated by setting an expiration.

Figure 4 - Add Sellable Unit Screen

2008 NAB BEC Proceedings — 7
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. Seliable Uit Expiration Security

Select Hame Description Date t"m:')m‘ Level
Figure 5 - New Sellable Unit Added to the List
il

Select Content Unit Sellableunit 1 SellableUnit 2

[N Get Rich Quick Channe! W A v
p O
1 o

0 Bas

| [lcmove Changes

Figure 6 - Add Content Association, Sellable Unit List

Content that will play through the Importer is the system will activate the radio for the requested
associated with the “Sellable Unit,” logically tying the  service.
actual content to the consumer offering.

Entitling a radio using the NDS RadioGuard interface
requires the radio 1D number. This is an internal
electronic serialization of the unit within the HD Radio
decoder IC. A CA-equipped radio should automatically
display this number when it finds a CA-protected
channel where the radio does not have the entitlement.

Alternately, the Radio 1D can be displayed by a button-
push in the receiver menu.

The consumer provides the radio 1D and the operator
enters it. The operator chooses the programming the
consumer requests and sets the expiration period, which ~ Figure 7 - CA-Equipped Radio With Serial Number Display’
may be unlimited. When the “Submit” button is pushed,
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Cancel

Figure 8 - Individual Radio, Adding Sellable Unit

Selable Units

Se=Rable unit

Select Rame

Statons for Sending Entitlements

Description

(¥ 3 -
Entitlement Adgress Exprration

n Type Date

gL

Figure 9 - Authorized Sellable Unit for the Radio

This NDS interface is the simplest activation.
Numerous other methodologies exist. Some will be
operator controlled and others will be consumer
activated via a website or portal.

OTHER ENTITLEMENT METHODOLOGY

NDS has a known API for comnectivity. RadioGuard
provides a published SOAP interface for this known
APL. Systems capable of connecting to and controlling
RadioGuard entitlements include fundraising software,
existing back office installations for the web,
professional subscriber management systems, and the
Consumer Portal.

Fundraising software, ofien used by public radio and
public good broadcasters, can be easily modified to
accommodate RadioGuard entitlement. The simple
addition of the SOAP API and a couple of database
columns creates the upgraded product.

Some groups already have a back office installation for
internet  offerings. Extending this to control
RadioGuard is a simple process.  Again, it is
implementing the SOAP API and a couple of database
columns.
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Figure 10 - Subscribe

For those that wish a professional interface, a
subscriber management system will work directly with
NDS RadioGuard. The figure above shows ETI
Software. A purchased SMS can run the system or
alternatively, the broadcaster can “rent” a portion of the
system and have access to only their subscribers and
opt-ins. This latter alternative architecture is deployed
for the SES Americom/NRTC IPTV system, allowing
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second and third tier Telcos to manage their own
subscribers. This subscriber management system can
be operator controlled or have a web interface that
allows consumer self-registration.

Another exciting implementation is the Consumer
Portal. Created by Acxiom, this web portal allows the
consumer to self-register via the internet.
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Figure 11 - The Consumer Portal®

When the consumer signs up using the internet, the
information provided may appear to be something like
this:

John Doe, 1234 Main Street, Anywhere, CA 90210,
The Tom Show, 04/15/08, $0.00 per month, 12 months

However, this is much more than the radio activation.
With a valid name and address, Acxiom is capable of
providing extensive information and statistics about the
consumer and consumer groups that sign up for the CA-
protected services.

The real information looks like:

John Doe, 1234 Main Street, Anywhere, CA 90210,
The Tom Show, 04/15/08, $0.00 per month, 12 months,
income $50,000-$75,000, less than 1 year at address,
$5,000-$9.000 car value, Age of 1% individual at
address 26-35. Single, Home Owner, Truck Owner, Has
Bank Credit Card, Sweepstakes/Contests, Power
Boating, Sports on TV, own a dog, Lifestage Cluster #
58 “Young Workboots™....
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TARGETED ADVERTISING

Information, like that provided by the Consumer Portal,
combined with Conditional Access entitlement, fuels
new and unique abilities. This includes targeted
advertising, sometimes called advertising substitution.

In targeted advertising, a participating consumer may
hear a different ad, based upon their preferences and
lifestyle, than the transmitted commercial heard by the
public. That participating consumer is much more
important to the advertiser because they are already a
qualified potential customer. The ad substitution
mechanism is important to the broadcaster because it
means that they can sell the same commercial space
multiple times. The consumer finds the substitute ad
far more acceptable because it provides information
about something that they want or need.

Since bandwidth limitations tend to bias a targeted
advertising or ad substitution system away from a
parallel stream approach, a recorded file delivery with a
playback trigger might be the best methodology.
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Recording technology patented by iBiquity is part of
the licensed patent portfolio. iBiquity’s radio stream
recording is already successful.

A targeted ad delivery system will send a recorded file.
The file will be delivered to and stored on the radio as
per RadioGuard targeting and individual radio
addressability. As a commercial that allows
substitution begins to play in the broadcast stream, the
radio triggers a substitute stored file replacing the
broadcast ad.

Targeted ads transmit via data carousel at less-than-
real-time speed. The entire file must be received
without error before it can be used. Partially received
files will be stored for future completion, picking up or
filling in data not previously received.

Consumers are matched with their preferences and
demographics, and their radios receive entitlements for
different advertisements based upon these. When an ad
plays in the carousel that matches their entitlements, the
radio receives and records the file, storing it for future
playback.
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The components required for this success include:
1. HD Radio transmission system

Targeting methodology

Broadcast content carousel for

advertisements

4. Organizing application matching consumer
preference and radio IDs with ads

5. Information used for matching and mapping
consumer preferences

6. Advertisements

7. Metrics, that is audience/results measurement

Ly (2

sending

All of the above elements exist. The HD Radio
transmission system is now well known. Targeting is
an integral part of NDS RadioGuard Conditional
Access. NDS already deployed targeted advertising
substitution for television and will have a concept
demanstration for radio at their NAB booth. Consumer
information is an integral component of the Consumer
Portal. The radio industry has well known advertising
brokers. Audience measurement needs only refinement
so that it can record and report the granularity of a
substitute ad.

TOMORROW'’S RADIO PROGRAMMING

Today’s technolagy already provides for tomorrow’s
programming. K you can dream it, you can make it
happen.

Yes, it does
provide possibilities for pay radio, which could be a
subscription or it could be a one-time high-value event.
A trial for pay subscription services is already under
test as a possible application scenario. Who could not
imagine a successful pay-per-listen concert for a very
popular artist?

Conditional access provides choices.

However, these are options. Pay radio is just one of the
possibilities. Most of the successful programming with
this new technology will be free to the public.

Radio Reading Services, for the blind and sight-
impaired, must maintain copyright integrity for the
publications that they read. IAAIS will be deploying
HD radio channels, replacing the SCA service they
presently maintain. HD Radio provides sight-impaired
listeners with outstanding fidelity, something they
cannot get with an SCA receiver, and allows the station,
the service, and the consumer to use an off-the-shelf
radio.

Public Radio can offer pledge-drive-free programming
to their members, the people who have already
contributed to the station. They can also offer member
channels to those that align themselves with the station.
Contribution level need not be the deciding factor for
member programming; an opt-in request for this
programming may provide the entitlement, making
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conditionally accessed programming available to all no
matter their financial circumstances.

Data applications, like the already successfully tested
Navteq navigation pilot, use conditional access for data
integrity and targeting. Since RadioGuard is part of the
standard HD Radio IC, these types of data services can
be a part of any receiver. No additional specialty
integrated circuits, which add expense and complexity,
are required.

Any station can align themselves with local
performance groups or locations. The local jazz club,
symphony, theater group, bar, band, or Fair can provide
content or be a source. Localism drives terrestrial
broadcasting, particularly with new HD Radio channels.

What will drive the consumer to HD Radio?

Creativity is the answer. Look at YouTube. People
flock to that internet site because of creativity. A
creative person has opportunity. There is no boundary
based upon race or gender or any other factor. Could
there be a parallel concept for radio? The technology to
drive this or any other application either exists or can be
configured.

Do you need conditional access? The station should
encourage listeners to identify themselves. This builds
community, confirms listenership, and provides added
revenue. Targeted advertising, where the station can
sell the same ad space repeated times, demonstrates the
advantage in knowing your listener.
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MANAGING RADIO METADATA
FOR MULTIPLATFORM DIGITAL DISTRIBUTION

Daniel Mansergh
KQED Public Radio
San Francisco, California

ABSTRACT

Listeners have high expectations for rich descriptive
metadata integrated with audio programming, cultivated
by exposure to satellite and cable audio services,
portable media players, computerized music libraries
and podcasting. As broadcasters and audio program
producers leverage the opportunities of multicasting
and enhanced PAD support afforded by new digital
radio technologies, developing an efficient, high-quality
metadata management workflow for multiple
distribution channels alongside traditional audio-only
production and distribution workflows has become a
signiticant challenge. This paper reviews the current
status of metadata standards, tools, and best practices
for developing efficient programmatic data
management systems, with a focus on the practical
implications of deploying a consolidated data/audio
workflow in a large radio production and broadcasting
organization. An integrative approach to data systems
architecture is proposed, drawing from the fields of
library and information sciences, database management,
internet  application development and broadcast
engineering.

BACKGROUND

Led by the rollout of digital radio systems with
integrated PAD capability and a resurgent interest in
RDS as a way to bring comparable features to analog
FM broadcasts, broadcasters are beginning to see
metadata as an essential component of their over-the-air
services. When complementary distribution tech-
nologies such as live streams, on-demand streaming
archives, and podcasts are factored into the mix,
grappling with the disparate metadata requirements for
each of these channels can present quite a challenge for
organizations without established data workflows.

Current approaches to managing metadata involve
regular manual data entry late in the distribution chain,
with producers often entering the same or similar
information about identical programs into several
different tools: an automation system, PAD
management software, a website database, an ID3 tag
editor, and an online distribution portal, for example.

This is clearly inefticient, but more significantly, the
manual approach doesn’t scale well. Demands on
program producers to supply distinct multiple sets of

programmatic metadata continue to increase as new
digital services emerge, each with their own data
requirements. Content owners wishing to extract value
from the “long tail” of library materials in new on-
demand services often face a daunting challenge in
manually preparing metadata for each distributor,
knowing full well that they will have to go through the
same process from scratch when a new service arrives.

Ideally, broadcasters should be able to manage their
audio assets and programmatic metadata in a
consolidated system that minimizes repetitive manual
entry by automatically taking in data from many
sources and redistributing appropriately formatted
metadata sets for each distribution platform. Since no
such system exists, KQED Radio decided to build one.

A Unique Case Study

KQED Public Radio is one of the premier public
broadcasters in the US, regularly ranking as the most-
listened-to public radio station in the country. It
produces approximately 20 hours of news and
information programming weekly, including a daily
news service for other California public radio stations,
with 60 staff members at five locations around the state.
It also operates a successful website, with live
streaming, online archives, and podcasts offered for all
locally-produced programs.

Although the extent of the metadata requirements at
KQED may be somewhat unique for a single station, it
is useful as a case study to understand the complexities
of the issues involved in crafting a comprehensive and
flexible data management system, no matter what the
metadata needs of a particular station, group, or
network may be.

AN INTEGRATIVE APPROACH

Since the technologies and expertise required to
implement a consolidated metadata system span
multiple disciplines not usually associated with
broadcast engineering, an integrative methodology
drawing from the best practices of these various fields
is warranted. This approach serves to leverage the
strengdths of each discipline while checking their
inherent problem-solving biases, opening up new
avenues of research and implementation that otherwise
would not have been considered.
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Discipline 1: Information Science

In any data management project, the fundamental
questions of information architecture, including
taxonomy, data relationships, and organizational
structure must be addressed. Fortunately, experts within
the fields of library and information sciences have been
actively grappling with these issues as the focus of
media archivists has begun to shift away from straight
cataloging of physical media to conservation of the
contents of those media in permanent digital storage
systems. While motivated by the urgent need to
preserve large collections of recordings stored on
magnetic tape before continuously degrading media
makes recovery of the recordings impossible, the
related effort to define consistent metadata standards
for the cataloging of these digital collections is
extremely helpful in informing the development of data
management systems for “born digital” assets.

The product of this work is an alphabet soup of
metadata standards that all attempt to define an optimal
set of data to catalog media assets, but with very
different assumptions about the comprehensiveness,
searchability, and specificity required of the data and
expectations for the skills and objectives of data users.

Thankfully, the Corporation for Public Broadcasting in
2002 began a project to sift through all of these
resources and develop the Public Broadcasting
Metadata Dictionary (PBCore), a common language for
defining and describing metadata elements for media
archives and exchanges. With the release of PBCore
version 1.1 in 2007, the dictionary gained a clearly
defined relational structure and a complete XML
Schema Definition (XSD), making it an extremely
useful starting point for a metadata management
system. Alhough it was developed for public
broadcasters, PBCore is free for anyone to use under a
Creative Commons license.

For KQED, PBCore was an obvious choice to serve as
the underlying data model for a consolidated metadata
system. First, the intended use of PBCore and the scope
of the KQED project are closely aligned. Second, since
PBCore contains all the elements required to describe
video as well as audio assets, expanding the metadata
management system to serve the requirements of co-
licensee KQED Television can easily be accommodated
without structural changes. Finally, it provides an open
standard platform to facilitate data interchange with
other broadcasters and program producers.
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Figure 1. The PBCore 1.1 metadata model. 53 descriptive metadata elements are arranged in 15 containers and 3 sub-containers,

all organized under 4 content classes.
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Just as the value of a metadata system is judged by the
quality and consistency of information it contains, the
strength of a data model is only as good as a specific
system built upon it. For this reason, a thorough
understanding of the principles and assumptions that
led to the development of a particular model are
essential when determining how it will be implemented.
In the case of PBCore, the development history of the
dictionary is well-documented on the pbcore.org
website, and numerous training and support resources
for new development projects are available from the
community of existing PBCore users.

Discipline 2: Database Management

With the PBCore XSD as a starting point, defining the
structural framework of a SQL-based metadata database
would appear to be a fairly straightforward exercise.
However, other considerations must be addressed
before a functional system can be deployed, beginning
with a thorough understanding of where and how data
management tasks will be performed within existing
production and operational workflows. This requires a
primary focus on the end-user experience throughout
the database development process, since the users will
ultimately determine how successfully the system
functions. lIdeally, data collection features should be
embedded directly into newsroom, production, and
automation systems to allow users to easily funnel
information into the metadata system at the point of
creation.

Once the operational and user requirements are well
understood and documented, these should be translated
into a set of design specifications for the database
system as a whole. Incorporating the expertise of a
well-qualified database developer or administrator to
provide guidance can be invaluable at this stage, since
structural problems in the database can affect
performance and scalability of the system as a whole
and are virtually impossible to fix later.

At KQED, the developers and information architects on
the in-house Interactive Department staff proved to be a
key resource as we conducted a user needs assessment
and evaluated possible approaches to database
structure. Beyond their professional expertise in the
mechanics of data systems development and
management. their years of experience developing the
kqed.org website provided a practical context to the
process and contributed insights about human-system
interactions that otherwise would have been missed.

One finding that proved to be dramatic in its
implications for the course of the metadata system
development project was the recognition of the
kged.org Content Management System as the largest
customer and de facto archive of schedule information,
produced content and associated metadata from KQED
Radio. As such, it already contained the majority of the
information needed to supply the requirements of PAD
displays, podcast RSS feeds, online streaming

schedules, and on-demand program archives. However,
since it was developed solely as a website solution, the
existing data contribution and management tools were
inadequate for the expanded requirements of a
comprehensive system and the underlying data model
wasn@ structured to allow such additional functions to
be added easily.

A full redesign of the kqed.org CMS to accommodate
the new requirements was clearly beyond the project
scope and would have needlessly complicated the
operation of the website. On the other hand, the cost
and effort required to develop a monolithic new asset
management system that would duplicate much of the
existing CMS functionality would be a waste of
resources. In the end, we opted for a modular design
that distributes the functions of the data system into a
federated network of task-optimized applications, with
XML and the PBCore XSD enabling data interchange
between them.

This approach to data system development yields
distinct advantages over traditional all-in-one database
applications when scalability and flexibility are more
important than uniformity and centralized control.
Individual components are optimized for specific
functions, and are typically small, light, and easily
deployed over time. Existing applications can be
integrated into the system, as long as they provide
support for data interchange using standard protocols,
and new applications can be added to accommodate
new requirements without replacing the existing
system. Finally, since this methodology is ubiquitous in
modern Internet application development, freely
available open-source tools and access to a large pool
of skilled programmers with experience in this field
combine to keep the development costs of a custom
system relatively low.

Discipline 3: Application Development

Once the fundamental decision about database
architecture has been made, the desired features of the
overall system must be translated into detailed design
specifications for individual system components. With
typical standalone database systems this is a fairly easy
task, since the capabilities of user-facing client
applications and backend data services are well
differentiated. In a distributed system the process is
somewhat more complicated, since individual
applications may be designed to accomplish a
combination of tasks traditionally associated with both
clients and servers.

The most practical way to address this complexity is to
create a functional map of the proposed system, with
each operational step in the proposed data workflow
broken down into its constituent parts. By including all
data collection, display, transfer, validation, storage,
and distribution tasks required of the system in one
design document, the specifications of individual
applications can be much more easily determined.
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The first few applications of a distributed metadata
system are the easiest to develop, since they’re
probably already in place. Many production, auto-
mation, and newsroom systems have basic built-in
metadata support and some even allow additional user-
specified data fields to be added, making them useful
for data capture tasks. Website contribution appli-
cations, production databases, and PAD management
tools are other likely candidates for integration. If
required, custom development of data interchange
functionality may be justified since customization or
enhancements to an existing product can be more cost-
effective and fit a particular workflow better than
developing a separate data application from scratch.

Once the role of existing applications within the
metadata system has been clarified, the design
specifications for new applications can be determined.
Since much of the custom development required to
implement a metadata system is typically related to data
interchange and transformation, it is useful to develop a
complete listing of the specific fields defined in
metadata sets used by any external data sources or
destinations to guide the development process.

Real-time data feeds, including RDS, HD Radio MPSD
and SPSD, and online streaming playlists are a good
place to start, since the data requirements for current
services are relatively modest and well understood.
Online archives of program material will have similar
basic requirements, although they will generally require
additional schedule information and long-form
alternative versions of program descriptive information
optimized to the website’s style requirements. Podcast
metadata is divided among ID3 tags, basic RSS XML,
and any additional schemas required to support specific
services, such as iTunes and Media RSS.

Schedule information from traffic and automation
systems, as well as RSS feeds from network program
providers and online content databases such as
Gracenote and freedb are likely to be the easiest data
sources to integrate since this metadata is available in
easily machine-readable (tagged) formats. Other data
sources, such as automated email and program
websites, may be parsed by appropriately intelligent
data ingest applications if development is justified by
the projected operational efficiencies.

In addition to existing requirements, some thought
should be given to probable new metadata needs,
including images, geotags, granular (segment-level)
topic information, and related content locators.
Although it is impossible to predict all future metadata
requirements, planning to capture information that is
likely to be of interest based on current trends will
make the contents of a media archive that much more
valuable when new media services arrive.

Once the master list of required fields has been
compiled, it should be reviewed to identify common
information shared by multiple data services. This is
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actually much more complicated than it would at first
appear, since variations in usage and formatting
constraints among current data services (such as
different character limits for specific fields on display
devices from different manufacturers or varied
interpretations of certain field names) must be weighed
against the desire to minimize duplicative data entry. In
some cases, predefined concatenation, formatting, and
other text manipulation procedures built into data
translation applications or the display layer for a
particular data channel may allow common data fields
to be reused. In the end, some information may need to
be stored in multiple formats to optimize the end-user
data experience on different services.

For the KQED project, this process took the better part
of six months, aided by the Interactive team and an
outside consultant with experience building media
archive systems. The end product was a framework of
mapping relationships (or “crosswalks,” as they are
commonly known) for all of the fields that the proposed
metadata system would need to handle through the
transitions between external data sources, in-house
contribution systems, and export destination formats.
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Figure 2. Metadata crosswalks for three common formats.
Bingo, SCMS, and KQEDMMD represent contributing data
systems; PSD, iTunes, and ID3 are distribution metadata sets.

A thorough exploration of the issues surrounding
specific mapping and crosswalk relationships between
metadata sets is beyond the scope of this paper; suffice
it to say that a complete understanding of the
requirements for each data translation is essential to
ensure consistent data interchange between applications
and external systems.



With the design specifications for the data applications
fully documented, deployment can begin. Depending on
the requirements and complexity of a specific system,
this may take weeks, months, or even years. Existing
data source or destination systems will need to be
modified, configured, and tested to ensure that they can
perform their required data interchange tasks. New
applications will need to be acquired or developed in-
house, customized, and introduced into the station’s
data workflow. Again, the modular approach to data
application development is a huge advantage in this
process, since the deployment can be broken into easily
manageable small projects that provide system users
with continual improvements in their workflow as new
capabilities are introduced.

Discipline 4: Broadcast Engineering

When deploying the system, the traditional strengths in
system integration and project management central to
the practice of broadcast engineering complement the
theoretical and organizational design insights gained
from the three preceding data-centered disciplines.
Obviously, successfully interfacing a centralized data
management system with existing automation, traffic,
production, and newsroom systems, station IT
networks, servers and workstations, audio format
conversion systems, media libraries, and network
programming distribution systems, as well as PAD data
transmission equipment such as transmitter data links,
RDS encoders, and HD Radio Importers, Exporters, and
Exciters depends upon the expertise of skilled engineers
who know the capabilities of these systems well.

But broadcast engineers bring more than just hands-on
technical skills to a metadata system development
project. A systemic approach to project design, which is
standard practice in broadcast facilities, is central to the
development of a distributed metadata system. The
essential process of capturing, documenting, and
streamlining data workflows is aided by the application
of traditional signal flow conventions to data
management systems, even though the underlying
mechanics of data systems do not always follow the
same principles. Core system design considerations,
such as usability, accessibility, flexibility, scalability
and redundancy are routinely assessed and balanced in
broadcast engineering projects.

Finally, broadcast engineers understand the overarching
importance of the human element in the deployment of
a workflow system. No other single factor will dictate
the success of a metadata system more than this one,
since the biggest variable in implementing large-scale
change in any broadcast or media production
organization is in the people involved. Many existing
operational patterns and workflows have roots that
stretch back decades, and old habits are impossible to
change by fiat. By adopting an engineer’s perspective
and focusing on the weak links in existing processes
and systems that cause frustration to users, individual
incentives to adopt the new system can be identified

and incorporated alongside new components of the
metadata system. These incentives will work best if
there is a clear connection between new data
management procedures and direct, obvious
improvements in an individual’s daily work.

In the KQED project, this approach prompted the
develdpment ofl additional features to foster user
acceptance in several key areas. For people preparing
materials for digital distribution, the demands of
expanded metadata entry requirements are tempered by
consolidating data collection and approval into one
system and automating audio conversion processes on a
background server. In the newsroom, data gathered by
reporters, producers, and editors is available for real-
time status updates on production progress i a
scheduling and assignment system, so the management
of ongping coverage becomes much more transparent.

In addition to these design insights, having broadcast
engineers involved in the development of data
workflows and the human-system interface of a
metadata system will help as the system is deployed
and engineers are called upon for user support, training,
ongoing system maintenance, and planning for
enhancements to the system as requirements change.

PUTTING IT ALL TOGETHER

The data system development approach proposed here
is by no means a linear process. Most of the
development will be eonducted in parallel with all four
disciplines informing each other, suggesting novel
approaches to problems that would not otherwise be
considered. Even the decisions that must be made
before full-scale development work begins, such as
which underlying data model to choose and what the
database architecture should be, benefit from a
thorough exploration from each quarter.

As we experienced at KQED, this may lead the project
in surprising directions which ultimately result in a
stronger, better-structured and more flexible system.
However, an integrative design process does have its
disadvantages. It can be time-consuming and expensive
if outside consultants need to be retained to participate
in the process. Balancing the different objectives of
several disciplines can be frustrating, so clear consensus
principles need to be agreed upon early in the process.
And the depth of expertise required to sort through
some of the more difficult issues may not be available
locally.

Ultimately, though, the benefits to an organization of a
comprepensive study of their metadata needs and
development of systems to better manage those
requirements will pay dividends as the use of metadata-
dependent digital distribution platforms continues to
expand) Done well, this process will lead to a tight
integration of metadata and media production within an
organization that will be essential to its long-term
success in the competitive digital media environment.
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RESOURCES

AES Technical Committee on Archiving, Restoration

and Digital Libraries: www.aes.org/technical/ard]
Dublin Core (ISO 15836): dublincore.org

KQED Interactive: Tim Olson, Brian Underwood, Ken
Murphy, Eric Westby, Tobin Mori

NPR Labs: www.nprlabs.org/research/pad.php
PBCore: www.pbcore.org

PRI PSD: ps lichroadcasting net/standards.html
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The Future of Radio in a Changing World

DAVE WILSON

Consumer Electronics Association
Arlington, Virginia, USA

ABSTRACT

This paper wili discuss modern consumer technology,
changing consumer expectations for electronic media,
and how they are affecting free local radio. It will
consider possible changes to free local radio’s technical
infrastructure and to its frequency allocation rules.
Changes like these could make free local radio more
competitive in a changing world.

WHAT CONSUMERS WANT

Back in free local radio's “good old days” when there
was basically radio, TV and print advertising, the total
“pie” of listeners and advertising dollars was smaller
than it is today, but radio’s share was considerably
larger. Over time as cable TV, satellite TV, satellite
radio and the internet have blossomed the total pie of
audience members and the total pie of advertising
dollars have increased, but free local radio’s relative
share of the total pie has decreased. Free local radio
needs to work on growing its piece of the pie, not by
clinging to its old ways while fighting back advances in
technology, but rather by embracing technological
advances and using them to expand the reach and
relevance of free local radio.

The fact is, technological advances have made free
local radio less important overall, not just to its
listeners, but to its advertisers and consumer electronics
manufacturers, as well. Today it is obvious to even
casual observers that a lot of time consumers formerly
spent listening to the radio is now spent talking on cell
phones, listening to portable media players, or listening
to satellite radio. Furthermore, some of the things for
which consumers used to rely on radio are now being
provided by competitive services in a non-audio
manner, such as traffic and weather information
provided via the internet, or via GPS devices. With
consumer demand for these competing services
continuing to rise the consumer electronics industry is
working to satisfy this demand by providing a steady
stream of new and innovative products. There was a
time in the last century when meeting consumer
demand for audio entertainment systems meant offering
radio receivers and record, cassette and/or CD players.
Those days are long gone, however, and the percentage
of shelf space dedicated to radio receivers in a typical
electronics stare has diminished over the years.

The consumer electronics industry is like any industry,
it seeks to identify consumers’ needs and serve them

well. To this end the Consumer Electronics Association
(CEA) is constantly conducting consumer research to
help its members identify consumers’ needs. In one
such study, from late 2007, CEA attempted to predict
what products would be most in demand during the
important holiday shopping season. People were asked
what consumer electronics product they would most
like to receive as a gift.' They were not prompted with a
list of pre-selected choices. The number one response?
Portable MP3/digital audio player. Among the other
responses were in-dash satellite radio and satellite radio
generally in no specific form. Smart phone, cell phone
and iPhone® were also among the responses.” What
percentage of people said they wanted an AM/FM
tuner? Zero. An AM/FM receiver? Zero. An AM/FM
radio for their car? Zero. A clock or table radio? Zero.
A portable AM/FM radio? Zero.

Now one could rationalize this survey result in several
ways. For example, perhaps one might argue that most
people already have multiple free local radio receivers.
However, it is probably smarter to pay attention to the
fact that the consumer electronics product most
frequently at the top of peoples’ wish lists last year was
a portaple MP3 player, and that the MP3 player that has
generated the most revenue in the CE industry is the
radio tuner-less Apple iPod®.’ People not only want
portable media players, they appear to specifically not
want AM/FM radios, for when given the choice
between portable media players with radios and
portable media players without radios they are
consistently and overwhelmingly selecting portable
media players without radios.

Oh, and another thing that free local radio broadcasters
should know. Despite the aggressive efforts of the HD
Radio Alliance to market HD Radio in 2007, and the
frequency with which HD Radio was promoted on free
local radio stations during this period, the term “HD
Radio” was not mentioned by a single one of the 1003
people who were asked what consumer electronics
product they would most like to receive as a gift.4 Not
once.

At the International Consumer Electronics Show in
January, 2008 TWICE magazine published NPD Group
market share data for various consumer electronics
product categories.5 These rankings were based on
dollar sales at retail. Overall, taking all CE product
categories into account, the top five companies in terms
of dollar sales at retail were Hewlett Packard, Apple,
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Sony, Samsung and Canon. Only one of these
companies (Sony) is selling HD Radio™ receivers.

Table 1: Jan-Oct 2007 retail dollar sales
ranking — all categories

Hewlett Packard
Apple

Sony

Samsung

Canon

S e S

According to NPD data, sales of mobile electronics
products made up just three percent of all CE product
sales, and the top five companies selling mobile
electronics were Garmin, Pioneer, TomTom, Alpine
and Kenwood. While Alpine and Kenwood are selling
HD Radio receivers, it is worth noting that the number
one and number three companies in the mobile
electronics category primarily make GPS equipment,
and this equipment gives consumers a means of getting
traffic information from a source other than free local
radio.

Table 2: Jan-Oct 2007 retail dollar sales
ranking — mobile electronics

Garmin
Pioneer
TomTom
Alpine
Kenwood

S 52 G- B G

Mobile electronics = 3% of all CE sales

Sales of home audio products made up just four percent
of all CE product sales. The top five companies selling
home audio products were Sony, Monster Cable, Bose,
Yamaha and Panasonic. Sony and Yamaha are making
HD Radio products. However, the fact that Monster
Cable ranked number two in revenue generated from
home audio equipment is a good indication of how
important home theater systems are to this category. In
fact, home theater audio systems, audio amplifiers, and
speakers account for nearly two thirds of the revenue
generated in the home audio category. While the
importance of free local radio to the bottom line of a
manufacturer varies widely from company to company,
in general the consumer electronics industry is
generating a very small portion of its revenue from free
local radio.

Table 3: Jan-Oct 2007 retail dollar sales
ranking — home audio

Sony

Monster Cable
Bose

Yamaha
Panasonic

R

Home audio = 4% of all CE sales
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Sales in the portable audio category demonstrate what
is now obvious to anyone who follows radio or
consumer electronics. MP3 players and similar devices
have revolutionized the way people buy and listen to
music. The top five companies selling portable audio
devices are Apple, Sony, SanDisk, Griffin Technology
and Bose. Apple, of course, makes its very successful
iPod. Griffin Technology makes accessories for the
iPod. Sony and SanDisk make MP3 players and
accessories. Many of the Sony and SanDisk players, as
well as players from other companies, include FM
tuners. Despite this, consumers have voted with their
wallets and made Apple’s FM tuner-less iPod the leader
in portable audio devices.

Table 4: Jan-Oct 2007 retail dollar sales
ranking — portable audio

Apple

Sony

SanDisk

Griffin Technology
Bose

A e G

Portable audio = 7% of all CE sales

Some in the radio industry have argued that it is
important for radio broadcasters to campaign for
inclusion of radio tuners in CE products like MP3
players and cell phones. Unfortunately, this thinking
misses the point. The radio industry’s goal should be to
increase consumption of its product. Simply putting
radio tuners that provide the same old radio service in
other products does not increase consumption of radio.
Sure, on the margins it may help get a few people to
tune in who otherwise might not have for lack of a
tuner, but the fact is people are buying MP3 players,
cell phones and other devices to use their non-radio
features, and radio would do well to study how and why
consumers use the products they are purchasing, and
modify the service it is providing to better satisfy its
customers. Getting more receivers into the hands of
consumers is not going to increase consumers’
consumption of radio to any measurable degree.

In 2007 CEA researchers asked consumers why they
listened to radio.® A clear majority (84 percent) said
that the content itself atiracted them to radio. Music
(59 percent) was the most popular form of content,
followed by news (36 percent), weather (14 percent),
entertainment (13 percent) and traffic (11 percent).
Consumers crave good content, and if free local radio
provides it, its customers will listen. If they can find
better content elsewhere they will not listen to radio,
whether they have a tuner or not.

Consumer surveys and the voting consumers do every
day with their wallets confirm that consumers crave
good content, and that those who are leaving free local
radio for other services are likely doing so for better




content. There are plenty of portable media players on
the market that include radio tuners, yet the player that
most consumers have chosen by far, the Apple iPod,
does not include a tuner. What daes the fact that people
are overwhelmingly choosing a radio tuner-less
portable media player over other players with tuners
indicate? It indicates that these consumers believe that
the content on free local radio cannot measure up to the
content on their portable media players, and thus that
they believe there is no point in having a radio tuner on
their portable media player.

The bottom line is that the number of radio tuners a
consumer owns is irrelevant if the consumer does not
listen to the radio. Broadcasters need to focus on
making the latter happen.

Instead of providing a service that consumers are less
and less interested in, the radio industry would do well
to study why consumers want the products they are
purchasing, and modify the service it is providing to
better satisfy modermn consumer needs. If consumers
want to listen, then they will buy radios. What
consumers want is more choices, and more personalized
content.

WHAT RADIO BROADCASTERS PROVIDE

While there have been some evolutionary changes over
time, the radio broadcasting industry has been
providing essentially the same service for nearly a
century. Radio has expanded from AM to FM, gone
from mono to stereo, added auxiliary data, and is now
working on migrating from analog to digital
transmission. However, through all of this evalution
free local radio’s principal product has remained a real
time audio stream that consumers tune into and
consurne in real time. The problem with this system is
that it severely limits consumer choice. Depending on
how many stations are within range, a consumer may
have only five, ten or fifteen things to choose from
when listening to free local radio. This was terrific 50
years ago, but it is pathetic foday. A satellite radio
subscriber has over 100 things to choose from all of the
time, and the owner of a portable audio player can have
over 1,000 things to choose from. Technology has
simply advanced to the point where consumers have far
better options when it comes to obtaining audio
programming.

Many broadcasters are excited about the concept of
adding additional audio streams to their broadcasts
using HD Radio technology. While this is exciting,
radio broadcasters need to carefully think about what
this means for consumers. The person who has been
able to receive ten free local radio stations versus 100
satellite programs or 1,000 portable audio player songs
might now have 20 versus 100, or 20 versus 1,000

choices. Is doubling the number of free local radio
choices really that significant to the consumer?

WHAT RADIO NEEDS TO DO

Radio needs to seriously think about all of the things it
can do with the digital transmission system it is in the
process of implementing. It needs to think way beyond
the traditional service that it provides and consider a
future where its offerings might be completely
different. This will not be easy, for some in the industry
will undoubtedly resist such change, and without a
strong majority of stakeholders supporting a path
forward it is likely that regulators will do nothing to
enable improvements in radio broadcasting. However,
everything has to start somewhere, so radio should start
working toward an ultimate goal of a much better
service right now.

The good news is that a digital system is being
deployed, and this technology enables the types of
services that 21st century consumers demand. What
radio needs to do is thoroughly consider all of the
possible ways that it could serve the public and grow its
business with this new technology. It also needs to
carefully study the needs of modem consumers. With
an objective understanding of the needs of modem
consumers, as well as an open-minded view of the
services that digital radio could provide, free local radio
could be well on its way to increasing its relevance in
the communications landscape of the future.

Today’s consumers want personalized content. They
are accustomed to a world where an internet browser
keeps track of their geographic location, their
demographic information, and their likes and dislikes.
Their favorite websites are able to provide the latest
news about their communities, their favorite sports
teams, their favorite stocks, and their local weather. The
information one person receives is likely to be very
different from the information received by a person in
the next room, even though they might both be
connected to the same website. Today’s consumers can
congregate in communities that are defined by interests,
not by geography. They are accustomed to a world
where a navigation device keeps track of their location
on the road and provides them with locally relevant
information. And they have cell phones or smart phones
that let them retrieve their customized information
virtually anywhere.

A real-time audio stream simply cannot satisfy the
modern consumer. It could if spectrum and radio station
resources were unlimited, for in such a fantasy world
there could be a specific real-time stream for every
consumer. But we live in the real world where
resources are limited, and in the real world free local
radio’s main product is becoming less and less effective
at satisfying consumers’ needs.
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A real-time audio stream from a free local radio station
serving a typical community will have traffic reports
that require everyone living in the eastern suburbs to
listen to the traffic conditions in the western, northern
and southern suburbs, too. For that person in the eastern
suburbs the irrelevant traffic reports may as well be
commercials or dead air.

A typical city may have four, five or more major
colleges or universities. A typical audio stream from a
free local radio station for this city requires listeners
from all of these schools to listen to reports of how all
of the other schools’ teams did, reports that many of
them may not be interested in.

Free local radio would be much better off if it could
offer the type of personalized service provided by the
internet and portable media players. If radio could
combine the timeliness and personal relevance of
internet news and information with the mobility and
personalized selection of entertainment of portable
media players, then it might really be on to something.
Furthermore, if free local radio could expand its reach
beyond local communities, letting people “take the
community with them” wherever they go, then it would
really be serving its customers well. This is not to say
that free local radio should not remain a local service,
rather that consumers should be able to stay in touch
with their local service even when they move beyond
the boundaries of what today is a typical radio station’s
coverage area. Radio can do these things, if it is willing
to think outside the box.

To achieve the above goals radio needs to do two
things. It needs to stop trying to provide a real-time
audio stream and start providing small, cacheable audio
packages instead. It also needs to rethink its method of
allocating frequencies to communities, and re-farm its
spectrum to dramatically increase its capacity to serve
its customers.

Think about a radio station that is providing 48 minutes
of music an hour to its listeners. with three minutes of
traffic and weather, and nine minutes of commercials.
Whether the three minutes of traffic and weather are in
three 60 second segments each 20 minutes apart, or six
30 second segments each 10 minutes apart, the time
available to cover all of the traffic and weather
information for the community is severely limited. If it
is a community of any significant size, like a
metropolitan area, there are going to be many major
roads and traffic conditions for which information is
never reported, simply due to lack of time.

On this same station the 48 minutes of music per hour
consist of 16 three minute songs that have been selected
to appeal to as wide a segment as possible of the
station’s target audience. However, no matter what
music the station selects every song cannot possibly
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appeal to every person the station is trying to reach. In
the past, when consumers’ choices were more limited
while driving in the car, people were more inclined to
continue listening to songs that were not that appealing
to them because their other choices were limited. There
may have been a few other stations that they would
jump to looking for more appealing content, or a
limited selection of their own music which they might
have had in the form of compact discs or cassettes.
Today, however, things are completely different. There
are about 17 million satellite radio subscribers in the
United States.” In April 2007 Apple announced that
cumulative sales of its iPod had passed 100 million
units worldwide.? The satellite radio services and the
Apple iPod are the major symbols of the plethora of
choices that consumers now have when it comes to
keeping themselves informed and entertained in the car.
Consumers have a number of other options as well.

The handful of local radio stations available to the
typical consumer simply cannot offer service as
customized to personal taste as that provided by
satellite radio, portable media players and other modern
consumer devices. So what can free local radio do to
retain and grow its user base heading into the future? It
can dramatically alter its service and leverage the type
of technology that has made personal portable media
players so popular. It can stop being a service that
provides a real time audio stream and start being a
service that provides targeted audio files that allow
consumers to customize their portable media players
with timely information targeted to their personal
needs.

In the example above it was posited that a typical radio
station does not have enough airtime available for
traffic reports to cover all of the major roads and their
traffic conditions to the extent that consumers would
like. (Traffic is being used here as an example. Similar
arguments can be made with respect to news, weather,
sports and other information.) It was also posited that a
real time sequence of songs broadcast by the radio
station can never match the individual tastes of each of
its listeners as well as the listeners themselves can
program to their own tastes using their portable media
players. Thus the best path forward for free local radio
seems obvious. The time allocated to the transmission
of music should be reallocated to the transmission of
news, weather, sports, traffic and other information, and
each of the various items broadcast by a station should
be packaged in its own file with accompanying data
that targets the file to a specific demographic and/or
geographic group.

The small audio packages would be targeted to very
specific people, and would include header information
that allows the targeted people to receive them while
simultaneously allowing the people who are not
interested in these packages to ignore them. For



example, a typical audio package might be a 30 second
traffic report for the northbound lanes of the main
highway heading out of town. The commuters who are
traveling home in that direction could then program
their receivers to cache these audio packages and play
them back either on demand or at scheduled times
specified by the commuter. The commuters who live
south of town would not be interested in these traffic
reports and would therefore not have their receivers
programmed to cache them. Instead, their receivers
would be programmed to store traffic reports for the
highway heading south.

The following example illustrates how this system
would work. A typical, basic portable media player
might allow the user to select among music and photos
stored on the device (see Figure 1).

\

Music
Photos
Settings

< 4

Figure 1: Basic portable media player

Now imagine a portable media player where the main
menu has an “information” option in addition to music,
photos and settings, as illustrated in Figure 2.

N

Music
Information
Photos
Settings

. 3/

Figure 2: Portable media player with
“information” option

When the user selects the “information” option a more
detailed list of selections appears based on the free local
radio signals that the device is receiving. An example of
the options that might be available is shown in Figure

3.
/lnformation \

Weather
Traffic
News
Sports

& 4

Figure 3: Possible types of information options

Even more detailed options could be located under each
of the general information options, as illustrated in
Figure 4. In this example under the “traffic” option the
user can select the route that he or she takes to work
and have the portable media player store and replay
traffic updates only for that route. There could be an
option to specify timeframes during which specific
updates are played so, for example, the southbound
updates are played during morning drive and the
nerthbound updates are played during afternoon drive.
Or, perhaps there could be preset buttons that allow the
user to select pre-programmed traffic information on-

the-fly.
~N)

Traffic
1-84 East
1-84 West
1-91 North
1-91 South

. 4

Figure 4: More detailed information options

Not only should consumers be able to customize down
to the routes they take while commuting — they should
also be able to customize the frequency with which they
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receive traffic (and other) updates. Figure 5 illustrates
one way that this might be done. The same principles
would apply to weather updates, news updates, and
everything else.

KI-91 South \

10 min updates
20 min updates
30 min updates
40 min updates
50 min updates
60 min updates

< 4

Figure 5: User-selectable frequency of
information playback

One way the consumer could determine which radio
station’s content is received by the portable device
would be to select the station under the “settings”
heading on the device’s main menu, as illustrated in
Figure 6. Consumers would select a radio “service
provider” just like they select a service provider for
their mobile phone service. But of course they could
change the radio service provider on their own at any
time, and at no cost.

(Music \ Settings Wireless Service
Information Display Options WAAA - Fox
Photos Set Time WBBB - Hound
Settings Wireless Service WCCC - Surf

WDDD - Sand

Figure 6: User selection of radio station

The bottom line is that free local radio needs to stop
thinking of the service it provides in terms of a live
audio stream, and start thinking of it in terms of small
customized packets of information that are mass mailed
to all portable media players. As with any mass
mailings, some people would choose to open them and
some would not. In this manner consumers would be
able to personalize their radio listening experiences, just
like they can personalize their web browsing
experiences and their portable media player
experiences. The ability to personalize their content is
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extremely important to consumers. To remain
competitive in the future radio must enable its
customers to customize their experiences. The
technology to do this exists today, the pieces just need
to be put together.

It is worth noting that in a system like the one proposed
here each of the packets of information distributed by
the broadcaster could include an audio and/or graphic
sponsor message, so free local radio would remain an
ad-supported business.

While the local focus of free local radio is very
important, and a critical element of free local radio’s
success, it is nevertheless very important to fill in the
gaps between cities and improve the geographic
coverage of radio so that it will be on par with
competing services.

COLLOCATED TRANSMITTERS

Providing consumers with virtually uninterrupted local
service as they travel across the country is critical to
making free local radio competitive with other services.
To achieve this, major changes are needed to the way
channels are allocated. One change that is needed is the
required use of collocated transmitters.

A critical element of a new, more competitive free local
radio infrastructure is collocated transmitters. Not some
collocated transmitters haphazardly scattered across the
country, but a well-organized distribution of
transmitters that results in the same group(s) of
frequencies being collocated all over the country.

Traditionally radio broadcasters have worked diligently
to optimize their coverage areas by carefully selecting
specific transmitter sites. The location and authorized
power of a station can give it a tremendous advantage
(or disadvantage) with respect to other free local radio
stations. This system worked well when free local radio
was essentially the only source of live audio
entertainment available to motorists and others.
However, times have changed dramatically in the past
decade. Satellite radio, cell phones and the internet
offer other options for live audio, and each of them
offers far more options than a free local radio receiver.
When recorded audio is considered, too, portable media
players widen consumers’ choices even further.

At any given time the consumer looking for audio
content has thousands and thousands of audio programs
to choose from. If tuning into one of these options were
considered “purchasing” it, and the device used to do
the tuning were considered the “shopping mall” where
the purchase was made, the choices available to the
consumer in the free local radio “mall” (the AM/FM
receiver) are dwarfed by the choices available in any of



the other malls (satellite radio receivers, internet
devices, portable media players, etc.)

There is a concept in retail sales which suggests that
there are cases where direct competition between a few
competitors actually results in them all being better off
than if they were not competing. Imagine, for example,
that there are nine shoe stores spread out all over a
particular community. One of these shoe stores happens
to be in a mall in particular part of town, and is the only
shoe store in this mall. In time, several of the other shoe
stores relocate to this mall until there are five different
shoe stores in this one mall. One might think that the
shoe store that was first in the mall might see a drop in
business as all of this new competition moves in at the
same location. However, cases like this can actually be
good, not only for the first shoe store into the mall, but
for all of the other shoe stores that moved there, too.
This is because the mall becomes known as a great
place to shop for shoes, so people are more likely to
travel a greater distance to come visit these stores than
they are to travel the same distance to visit the other
shoe stores in the market that are scattered around in
other places. Free local radio can learn from this
principle.

Traditionally, the free local radio stations with the best
signals in a given market have fought to prevent
encroachment into their territory by other free local
radio competitors. However, with all of the new
competition that free local radio faces from other audio
services, the time may have arrived when those stations
with the strongest and best located signals in their
markets would actually be better off if all of the other
free local radio stations in their market were covering
the market as well as they are.

Consumers who want to listen to music they like while
driving home from work are much more likely to find it
on a portable media player with 1,000 choices than on a
free local radio receiver with, say, 15 choices. They are
also more likely to find it on a satellite radio receiver
with over 100 choices than on a free local radio
receiver. Consumers shopping for audio programming
can now choose to shop at several other “malls” with
more stores than the free local radio mall.

For many years free local radio broadcasters have
fought station allocation rule changes that would have
permitted new stations to come on the air. In the past
this made sense because there was only one “shopping
mall” for live audio programming (the AM/FM
receiver) and new competitors generally took business
away from existing stations instead of growing the
overall business in “the mall.” However, now several
new malls have been built and they are drawing
consumers away from the free local radio mall. There is
the Sirius mall, the XM mall, the internet mall and the
portable media player mall, just to name a few. In order

to draw consumers back to the free local radio mall,
free local radio needs to increase the number of choices
it offers consumers. The time has come for free local
radio to stop instinctively opposing new allocations and
start promoting them.

SINGLE FREQUENCY NETWORKS

Collocation of transmitters would be the first step
toward making free local radio’s infrastructure more
competitive in the modern world. The next step would
be to provide seamless nationwide coverage through the
use of single frequency networks (SFNs).

The best way for free local radio stations to ensure that
all radio receivers can receive service on a particular
frequency throughout the entire country is through the
use of SFNs. The rollout of digital transmission
technology offers an opportunity to develop such
networks because one of the features of digital
broadcast technology is its ability to overcome
multipath interference, which is what the two co-
channel signals from an SFN will appear to be to a
receiver.

An SFN is simply a network of transmitters with
slightly overlapping coverage contours all operating on
the same frequency. All of the transmissions from the
various transmitters must be synchronized so that in the
areas where the signals overlap the two signals either
add together constructively or are close enough in time
to appear to the receiver to be a main signal and a
multipath reflection that are within the receiver’s ability
to decode.

Figure 7: A three frequency, seven transmitter
site SFN network
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Not only must the radio frequency signals be
synchronized, but the content that they are carrying
must be synchronized, too. This presents a challenge
because in order for free local radio to remain local
there must be cases where the programming being
carried by one transmitter does not match the
programming being carried by a geographically
adjacent transmitter. One way that this might be
addressed could be to classify certain transmitters in the
SFN as dominant signals, and in areas where their
signals overlap with those of their neighbors receivers
would know to ignore any digital information they
receive that does not include the code for the dominant
signal. After some defined amount of time, say five or
ten seconds, without the receipt of information from a
dominant signal, the receiver could be authorized to
decode the non-dominant signal. Going back to the
_ dominant signal from the non-dominant signal might
require a similar time delay to help ensure that the
receiver is actually experiencing good reception of the
dominant station. While this would result in some
moments of silence for listeners in areas where SFN
signals overlap, this would only have to be the case
when the programming on the two signals is different.
Whenever the programming on the two signals is the
same there would be no need to identify one of the
signals as dominant, and the receiver would be less
likely to mute in the interference areas. Furthermore, if
the information being broadcast by the stations is not
real time audio, but rather short audio files like those
described earlier in this paper, then the consumer would
never hear any muting at all because audio playback
would only occur after an entire file has been received.

If the SFN concept were to be combined with the
transmitter collocation concept it would be possible to
have full nationwide coverage on multiple frequencies
using one network of towers. In a situation like this in
the FM band it would be necessary to eliminate every
other channel (e.g., use only 88.3, 88.7, 89.1, etc.)
because there is no way to collocate first adjacent
channel signals without causing interference. A system
like this would result in 50 FM signals in every market.
With all of these signals being HD Radio signals, each
capable of carrying multiple streams of audio, the result
for the consumer would be a selection of programming
choices that rivals satellite radio. If the content
broadcast over these signals was packaged in the type
of small audio files directed at specific demographics
that were described earlier, then consumers’ ability to
personalize their free local radio experiences would be
dramatically improved.

The HD Radio system is capable of broadcasting two
48 kb/s streams of compressed audio. There is no
reason to think that 48 kb/s would not be sufficient to
send 60 one minute audio files, each with headers that
include associated target demographic information, in
one hour. So, for example, a single FM frequency could
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be capable of broadcasting 120 one minute audio files
per hour, each targeted to a specific demographic. This
number is conservative for it does not take into account
the fact that bit rates lower than 48 kb/s have been
found to produce acceptable audio, nor does it take into
account the fact that the overall bit rate available on an
FM channel will increase when FM stations stop
broadcasting in hybrid mode and start broadcasting in
all-digital mode.

Sticking with the 120 one minute audio files per hour
per channel example, with 50 channels available at any
location this would mean that 6,000 one minute audio
clips per hour per location would be available to
consumers of FM radio. That works out to be 144,000
one minute audio clips per day. This would offer a
tremendous opportunity to provide a service that each
consumer could personalize to his or her own taste. For
example, if there are ten major roadways over which
people commute each day, and traffic reports for each
of these roadways, in each direction, were provided
every ten minutes, this would require only 120 audio
clips per hour, leaving 5,880 audio clips per hour
available to provide other content. Maybe one station
would try to be an all-traftic station and provide all of
these traffic reports itself, or maybe specific stations
would focus on specific roadways and work on getting
sponsorships from the gas stations, coffee shops, dry
cleaners and other stores all along that roadway. And
perhaps a station that is focusing on a specific traffic
artery would also focus on collecting and distributing
localized news and information for the people who live
along this commuter route, localized information that
they could receive and listen to anywhere in their
market.

And just imagine this. Each portable media player that
receives free local radio broadcasts could be designed
to store cookies that identify which audio clips have
been stored and listened to. When the consumer
connects the player to the internet this information
could be automatically forwarded to the broadcaster
and the advertiser, giving the advertiser an immediate,
independent report about the reach of the advertising
that was purchased. This sort of feedback to the
advertiser would make it much easier for the
broadcaster to quantify the value being provided,
enabling radio advertising to compete more effectively
with internet advertising and its ability to quantify
clicks.

The potential for revenue growth with a system like this
would be tremendous. Keeping with the same example
of 120 one minute audio files per hour per station, each
station would have 2,880 one minute audio files to send
per day. If each of these files contains a 15 or 30 second
sponsorship message that would be 2,880 sponsorship
messages per day. Compare this with a heavily loaded
station that might be broadcasting 24 commercials per




hour today. Twenty four commercials per hour works
out to an inventory of 576 spots per day. Migrating to
the new system proposed here would mean a 400
percent increase in the amount of inventory available to
sell. When the inventory of a product increases
significantly without a corresponding increase in
demand, the price of the product has to drop. However,
one of the great benefits of this plan is that there would
be a corresponding increase in demand because a
station’s entire inventory of spots would become drive
time inventery. The audio files transmitted by radio
stations would be stored on consumers’ devices and
played back when consumers want to hear them. Thus,
the difference between the value of an ad broadcast at
2:00 am and an ad broadcast at 7:00 am would narrow
significantly because the ad broadcast at 2:00 am would
no longer be less likely to be heard. In fact, the
commercial broadcast at 2:00 am might even become
more valuable than the commercial broadcast at 7:00
am because the commercial broadcast a1 7:00 am might
be part of a traffic or weather report that becomes
obsolete very quickly, while the commercial broadcast
at 2:00 am might be part of an audio file that is listened
to repeatedly throughout the day.

CELLULAR NETWORKS

While a nationwide system of 50 all-digital SFNs in the
FM band appears to be the best way to improve the free
local radio service, this paper has not explored every
technical aspect of such a plan and it is possible that
there could be some technical challenges that prove
insurmountable.

If the SFN concept is too difficult to implement then
perhaps a cellular based allocation plan should be
considered. It would not be as efficient as the SFN
scheme at increasing consumer choice in the FM
broadcast band, but it would still significantly improve
consumers’ choices over the existing allocation scheme,
and it would also provide nationwide coverage.

A cellular based system in the FM band could have 12
signals co-located at each transmitter site, meaning that
there could be 12 signals everywhere throughout the
country. The difference between the cellular system and
the SFN system is that. in the cellular system,
geographically adjacent signals would be on different
frequencies. It is because of the need to use different
frequencies for geographically adjacent signals that
fewer signals would be available at each transmitter
site.

Assuming the signals in the cellular system were HD
Radio signals then each one would be capable of
broadcasting multiple audio signals, and the service
provided to consumers would at least be more
competitive with other audio delivery services than free
local radio is today. And, as with the SFN proposal,

migration to a system that broadcasts short audio files
instead of a real time stream would further improve the
competitiveness of the service.

99.1

100.3

Figure 8: Cellular-based coverage of an area
using four frequencies

OTHER THOUGHTS

The purpose of this paper is to urge those free local
radio broadcasters who are not already thinking outside
the box to start doing so, and to urge those who are
already thinking outside the box to start thinking farther
outside the box. Absent such thinking, and absent
action based on such thinking, free local radio may be
in for a steady decline over the next decade or two.

With this in mind, here are some other thoughts that
could be developed further, but that are dependent on
other things happening first. Thus, it seems a bit
premature to develop them too much at this point.

Thought #1: If the capacity of the FM band were
increased, either using one of the principles described
in this paper or in some other way, then perhaps it
would be appropriate to reorganize the AM band by
moving most (or all) existing stations to the FM band.
If some stations remain in the AM band perhaps they
could be on reallocated channels that are spaced far
enough apart to allow every station in the AM band to
be a clear channel station. Or, if no stations remain in
the AM band perhaps this band could be reallocated for
unlicensed use, at power levels higher than the current
Part 15 limits,’ essentially allowing anyone to start up a
low power broadcast station without prior approval
from the Federal Communications Commission. In this
manner the demand for very localized community-
based broadcast stations would be addressed.
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Thought #2: It is possible that the future of free local
radio could be one where there are companies that
operate the technical infrastructure of collocated
transmitters, and separate companies that provide the
content.

Thought #3: The television industry is currently
working to define a method for broadcasting Advanced
Television Systems Committee (ATSC) digital TV
signals to mobile and handheld devices.' Two
mobile/handheld digital TV systems have been
developed and demonstrated as part of this effort."
Also, television broadcasters have already established
guidelines for implementing SFNs.'2 If consumer use of
the FM radio band declines significantly in future years
there might come a time when reallocating all or part of
the FM band for deployment of ATSC mobile/handheld
SFNs would make sense. Such an action would not
necessarily mean that the FM band would become a TV
band, for the ATSC standard enables the broadcast of
non-TV content, too.

CONCLUSION

Free local radio is now where local TV was a quarter
century ago when cable television was beginning to
blossom. A growing selection of alternative sources of
content is making free local radio a smaller and smaller
part of the overall picture. In the case of TV the past 25
years have seen steady market share erosion for ABC,
CBS and NBC affiliates. Figure 9 shows Cable
Television Advertising Bureau data for the past two
decades."

ABC/CBSINBC

primetime 62.3

household share
458
259

Ad-supported cable

primetime

household share 118

87/88 05/06

Figure 9: TV viewing trend

Free local radio will undoubtedly experience a trend
similar to TV as satellite and internet services continue
to grow. If it wants to slow, or perhaps even reverse this
trend it needs to dramatically change its technical
infrastructure.

People who think that putting a free local radio receiver
in all portable electronics will make radio more
competitive need to understand that consumers are not
turning away from free local radio because they do not
have access to receivers, they are turning away because
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they prefer to listen to other things. Broadcasters must
work to provide a service that competes more
effectively with the internet, satellite radio and portable
media players. Consumers will buy receivers that
enable them to acquire content that they desire. If they
do not desire the content then they will not listen,
period. Putting more receivers in their hands will not
change this.

There is no question that the changes proposed in this
paper would not be easy. There is a lot of entrenched
thinking, and there are a lot of people with parochial
interests who will resist changes like those proposed
here. Ultimately, it is not even clear that there would be
enough support to make changes like this happen.
However, it is clear that without significant change free
local radio’s position in the world will continue to
erode over time. The major changes needed to save it
have to start somewhere. Why not here? Why not now?
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ABSTRACT

Making your content live in multiple platforms is key to
your success. With an understanding of converging
technologies and thoughtful production methods you
can pinpoint whom you want to reach, how you want to
reach them and be smart about it. From HD Radio and
podcasts to mobile devices and PRSS ContentDepot® ,
you’ll learn how to turn technical challenges into
opportunities across a converging media landscape.
Learn to work smart, not hard, while positioning your
content for multiple platforms.

TRADITIONAL RADIO PRODUCTION
WORKFLOWS

In traditional radio content production models,
produced content is targeted at single channel terrestrial
broadcast radio. Regardless of whether the radio
content is local, distributed, or even syndicated, it is
still a single channel medium limited within the
constraints of the aural listening experience. In recent
years this reality has kept the production process and
audience digestion straightforward and linear.
Respectively, what are now recognized as “traditional”
radio production models were created.

TRADITIONAL LINEAR MODEL
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These models are characterized by building a singular
listening experience and the only written data to
accompany them is limited to internal radio network
messaging to inform program directors of content for
each episode. Forward promotion within the “media
space” of the program was limited to promotion
opportunities within the content itself.

SHIFTING LANDSCAPE

During the infancy of the new media world radio
content generally made its way to consumers as a
repurposed entity. This meant that the same linear
context existed on a new channel, but wasn’t
necessarily created with multiple mediums in mind.
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Linear content combined with early low quality and
lossy encoders meant that listening to radio content on
the web had limited market and audience penetration
and may have been considered more of an experiment
and a learning tool rather than a legitimate distribution
channel. This is evidenced by an early common use of
the web as a preview medium, keeping the data size
low enough to remain cost effective while giving the
consumer an idea of what the “real” content sounded
like. This exploration of new media channels helped
content producers and distributors gather audience
feedback, suggestions, and perspectives from listeners.
Additionally, it provided an experimentation period in
which content providers could update and fine tune
methodologies without a large audience base a stake.

Early new media adoptions of mainstream broadcast
media were often traditionally produced content that
had been finalized for its original medium respectively.
Extreme examples include broadcasters recapturing
their own content on the consumer end to repurpose it
for the new media platform. The only metadata added
to these files and streams were rudimentary and simple
such as name, title, and copyright. However, respective
to the relative data and audience listening metrics of
new media at the time many argued that this minimal
investment was appropriate in terms of scope.
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ELEMENTS OF CHANGE

Consumer audiences are larger and now more data-
connected; data connections are faster in homes and
businesses, and iPods and MP3 players are
commonplace devices. Storage media is cheaper,
portable devices are smaller, rechargeable battery life is
longer, and time shifting of consuming media is an
everyday activity. These elements have supported
significant changes in the way audiences are consuming
radio and broadcast media.

dband Adoption Drives Up C ‘Yime Online
“In a typial week, how many hours do you spend doing each of the following?”
| 131 2004*
Watching TV 1l 22; 2005’
) 5, ) 2006
Listening to .
the radio P
Using the | . 5-56 1
internet 74

Base: US households

Source: Forrester's NACTUS 2006 Benchmark Survey
*Source: Forrester's Consumer Technographics" 2004 North
American Benchmark Study

+Source: Forrester's Consumer Technographlcs 2005 North
American Benchmark Study

BROADBAND GROWTH

According to Nielsen/NetRatings in a study released in
December 2006, more than 78% of residential web
users access the Internet are using a high-speed
broadband connection. The research company also
indicated that broadband users spend 33% more time
online than dial users equaling nearly 35 hours per
month; they also viewed twice as many web pages.

Broadband Growth Trend - US Home Users
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Source: Extrapolated by Web Site Optimization, LLC from
Nielsen//NetRatings data

CONSUMER DELIVERABLES

Increased data connections, lower consumer price point
entries for devices, and storage have made a stronger
and more compelling case for broadcasters to place
more energy in the new media space. As a result the



industry has experienced an increase in quantity, and
quality is on an upswing.

NEW PLATFORMS AND CHANNELS

The steady growth of the new media space, financial
accessibility, and steady integration into consumer
lifestyle choices has shifted and changed the equation
for broadcasters. Today the landscape is converging
into a rich, multi-channeled, on-demand, and interactive
medium. User generated content lives in and on the
same workspace as media companies, stimulating
content growth and real time “up to the minute”
commentary from both the audience and the content
creators’ perspectives.

For a media organization to remain viable and continue
a growth trajeciory inside this space, they must have a
compelling web presence, make content portable, be
perpetually available, and able to “plug in” to the
multiple data aggregators available. Spending time on
Google Video or Apple’s iTunes demonstrates this
reality upfront and instantly. While appointment
listening may be the mainstream in more traditional
demographic groups, this does not hold true for
younger consumers and growing audiences.

Gen Yers Rapidly Ramp Up Time Online At The Expense Of TV Time
“In a typical week, how many hours do you spend doing each of the following?”

Watching TV | 12
107
Listening to | 95 A
the radio il W 2004
2005t
Using the 78 101 2006
Internet 123

Base: US Gen Y (18-26) consumers

Source: Forrestes's NACTUS 2006 Benchmark Survey
*Source: Forrester's Consumer Technographics® 2004 North
American Benchmark Study

+Source: Forrester's Consumer Technographics® 2005 North
American Benchmark Study

Many Say They Are Spending Less Time with
Traditional Media Due to Time Spent Online
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Multimedia 2006: On-Demand Media Explodes

“57% of online adults have used the internet to
watch or download video, and 19% do so on a
typical day.”

Source : PEW INTERNET & AMERICAN LIFE PROJECT

EDUCATION

This experience holds true in educational circles where
the new media space is being extended as an interactive
educational tool. American Public Media’s education
collection on Apple’s iTunes U platform is a perfect
example of a novel cross-pollinating of both media and
education. By integrating and aggregating
comprehensive metadata and both producer and
audience perspectives, this new approach has promise
to evolve new ways of listening, learning, and
experiencing highly crafted content for longer periods
of time and potentially enhancing the impact and shelf
life of the product. Additionally the listening and
consumption of the content transforms to a non-linear
and perpetual experience

American RadioWorks®

N v y N

L Modiied: Thu Oct 11, 2007
Tracky in Audio: 13

An American Public Media course on iTunes U
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WHERE TO PUT THE ENERGY

A large question for all media companies when faced
with this reality is how and where to define what space
to thrive in. The approaches of both aggregator and
curator are equally legitimate, however broadcasters are
wrestling about where to focus and why. American
Public Media has chosen to curate its content and
subsequently “plug into” leading aggregators to
connect most effectively and interact with audiences.
National Public Radio (NPR) has taken a similar
approach choosing to build and host the creation of
both original content specific to new media, plus
developed new channels for its established content. The
NPR Music site launched in November 2007 explores
new strategic business models for content aggregation
of NPR and station-produced music media.

-

NPR Music home page
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AN OVERVIEW OF THE CURRENT PUBLIC
RADIO LANDSCAPE

This is an exciting time for us in public radio, as we
wrestle with new business models and platforms for
content delivery. As we look to new media, we can’t
overlook existing formats. Findings in a 2007 study by
Arbitron and Edison Media Research indicated that
consumers continue to rely on AM/FM radio even
while they start to use emerging digital platforms,
including podcasting, satellite radio, and HD radio.
Faced with these evolving media platforms, public
radio producers have been expanding their content
formats and delivery mechanisms. The report (“The
Infinite Dial 2007: Radio’s Digital Platforms™) is
available at
www.arbitron.com/downloads/digital_radio

study_2007.pdf.

Let’s take a quick look at some of the initiatives
currently underway in public radio.

On-Air AM/FM Broadcast

Public radio has a wealth of content types produced in
different formats for different uses on AM/FM radio.
Completed programs included branded series that are
produced on a daily or weekly basis for stations to air
based on a standardized program clock. Typically these
shows are formatted for one to two hour time blocks.
Examples include news shows such as NPR’s “Morming
Edition” and “All Things Considered” and cultural and
entertainment programming such as American Public
Media’s “A Prairie Home Companion” and
“Performance Today.”

During the past year, we have seen major public radio
producers develop significant new content series for
traditional broadcast with an eye towards expanding
audiences. A multi-platform approach to new
programming such as NPR's “Bryant Park Project”
includes web components such as a blog and podcasts
as well as on-air offerings.

Content series produced for public radio also include
discrete modules intended for inclusion in other long
form content. These modules can take the form of 60
and 90 second segments on astronomy or other topics
that can fill short breaks in programming. StoryCorps is
an example of a national initiative to record the voices
and life stories of everyday people via mobile
StoryBooths. Recorded conversations are preserved at
the Library of Congress and are produced for broadcast
on public radio and the web.

HD Radio

NPR Labs initiated public radio’s Tomorrow Radio
Project in 2003. The team researched multi-channel HD



uses for public radio and has continued to champion
HD radio as well as other methods to help public radio
stations get content to their listeners more effectively.
Public radio program producers have responded to the
opportunities provided by HD outlets by developing
new programming content specifically designed for air
on secondary channels. Examples include 24 x 7 music
services such as “Groove Salad”, “XPoNential Radio”,
and “Folk Alley” distributed by NPR, and Spanish
language streams like NPR’s “Radio Ahora” and PRI’s
“BBC Mundo.”

To take advantage of HD Radio capabilities to display
digital Program Associated Data (PAD) or Program
Services Data (PSD), NPR Lab's is currently
spearheading activities to further network-distributed
PAD for the public radio system's most listened-to
programs, and they are working to influence receiver
manufacturers to deploy improved PAD designs to
better serve the public radio audience.

Podcasting

Podcasting delivers an audio file, typically an MP3 file,
available online for downloading. Consumers can then
hear the podcast whenever they want from their
computers or on portable media players. NPR has
teamed with over 50 public radio stations and producers
to offer a public radio podcasting service. The
podcasting program makes available programming that
may otherwise not be offered as part of on-air content.
Podcasting provides a format for public radio producers
to expand their creative content and distribution for
consumers that want to hear diverse programming and
real voices.

Like many broadcasters, American Public Media is
using podcasting as a way to both better serve existing
audiences through this channel as well as reach new
audiences and experiment developing not-for-broadcast
content. For example, our radio programs like
Marketplace®, News From Lake Wobegon®, and The
Writer’s Almanac® are available as podcasts.
Additionally, we’re producing a nen-broadcast content
as podcasts such as a personal finance video podcast
called “Money Clip” hosted by Marketplace’s
Economics Editor Chris Farrell.

Mobile Delivery

In 2007, NPR launched NPR Mobile. Through
collaboration with ten partner stations, NPR and local
station news and features are available to users of
mobile phones and other devices. NPR mobile includes
NPR Movbile Voice, a voice service available via a
phone call, and NPR Mobile Web that delivers text,
audio, and pictures directly to users through a web site
developed for mobile phone viewing.

NPR Mobile Web and Voice i

A National Program Distribution Network

Public radio benefits for a centralized distribution
network through which the majority of AM/FM-based
content is delivered to public radio stations throughout
the United States. The Public Radio Satellite System®
(PRSS) is managed by NPR Distribution and is a
unique, cooperative enterprise. Each Participating
Station is a stakeholder in the collective assets of, and
services provided by, the satellite system. Stations that
are part of the network own their own downlink and
uplink equipment. The satellite transponder capacity
and the national operating system equipment located in
Washington. DC, are owned by the Public Radio
Satellite Interconnection System Charitable Trust.

The PRSS serves more than 400 downlinks and over
250 program producers and distributors. Many
additional stations also receive programming sent over
the satellite through local connections with downlink
stations.

In 2006, the PRSS launched a new distribution system.
The PRSS® ContentDepot® combines Internet and
satellite technologies to offer an integrated suite of
services for public radio. All types of content can be
delivered through the system, including live programs
for airing by stations in real-time, pre-recorded audio
files, one time specials, promotional materials, promos,
graphics, text, and metadata.
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The ContentDepot® uses a standards-based
architecture that builds off of public broadcasting
metadata standards (PBCore) and audio standards RE-DESIGNING THE PRODUCTION MODEL
(MP2) to make content consistent and automatable by
stations. The ContentDepot® provides a public radio
metadata archive of programming distributed through
the system.

Utilizing new channels and platforms requires a new
approach to the production cycle, an approach that is
smart and coordinated to align program content,
metadata, and targets. Prioritizing what data should be

_._""" ~‘ ¢ compiled and how the content w.ill be use.d must be

- .Y decided early in the process to yield maximum
matadsta flexibility and listener impact. The public radio system

ped began examining best practices and new production
methods as part of the release of the ContentDepot®,

conentepot . public radio’s new network distribution system.
audio/ metadata/ messages

L=
ﬁ—h FaRN FLEXIBLE MODEL
remote systems

Programs that are not delivered in real-time via the
ContentDepot® are referred to as “store forward”
programs. The program segments replace and mirror
traditional program identification breaks. All store
forward programs are delivered to stations locally via a
satellite storage receiver. This model provides
maximum flexibility at the station level, underwriting,
breaks, and weather may all be inserted in and around

Station automation requires consistency. In order to the program segments however the local station or
deliver content in a manner for stations to automate, network wishes.

producers must:
¢ Adhere to consistent formats, program
segmentation, and air windows for file-based Traditional Clock
content.
»  Upload content by the upload deadlines
*  Name content appropriately for station
searches and playout systems

Creating Automation-Friendly Content

Online Content

Content producers and distributors have exploited
online capabilities to expand distribution options. In
2007, NPR launched NPR Music. a music discovery
site that makes available NPR and partner station
produced content. Content available on the site includes
pieces from on-air broadcasts as well as pieces
produced specifically for the site (including video).

Many independent producers have developed their own
websites and offer free or revenue-based services for
stations to download content for air and for consumers
to stream audio and obtain podcasts. The Public Radio
Exchange is a nonprofit service for distribution, peer
review, and licensing of radio pieces.
http://www.prx.org/

As individual content producers and media companies
look at the various platforms now available for getting
their products to consumers new efficiencies in
production workflows are all the more critical.
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METADATA

The ContentDepot® requires very basic metadata
entered to facilitate the delivery of programming to
stations and to deliver the basics of the show each day
to program directors and staff at the local level. These
metadata fields address items like start and kill
dates/times, title, and artist. This simplicity somewhat
parallels what the industry experienced on early new
media channels. where the metadata was simplistic and
basic enough to provide instructions needed for
baseline operation at the station level. This metadata
set is clearly not intended for public consumption, but is
rather an insider industry tool. The illustration below
illustrates how stripped down this metadata is,
contained in the cart chunk header of a MPEG1 Layer 2
- 256 kbps stereo .wav file.

Cart Chunk

Vers:.orn: ClC1
Title: APrairie 083112 SGMT C1 APHC Par
Artist: Garrison Keillor
CutlD: 61861
ClientiD:
Category:
Classification:
CutCue:
StartDate: 200§/01/12
StartTime: 18:00:00
ErndDate: 2008/01/12
ErndTime: 23:159:59
ProdAppld: ContentDepot
ProdAppVersion: 1.0
UserDef:
LevelRef: ©
Reserved:
URL:

MORE DATA

Contemporary audience expectations for the
consumption of program associated metadata has forced
public broadcasters like American Public Media and
National Public Radio to provide regular, up-to-date,
high quality audio, visual, and interactive content to
listeners. As a result we’ve embraced these
expectations in an effort to keep up with audiences and
to provide the experience and interaction they expect.
Today a new program could not and would never be
launched successfully without a compelling web
component, audio archives, on demand listening, and a
feedback mechanism or public forum. As examples,
examine the public metadata available to any Internet
user for the programs A Prairie Home Companion®,
and The Splendid Table®.

Example 1: A Prairie Home Companion® RSS
Feed Via Google

APM: A Prajirie Home Companion

=1 A Praide Home Companian
Frozen, Frosty Fitzgerald: We're back from vacation and
broadcasting live from The Fitzgerald Theater With this week's
spEcial guests, award winning English trumpet soloist Alison
Balsom, dangerously sweet country singer Suzy Bogguss, and
sitting in with The G.y’s Al-Star Shoe Band, steel guitar wiz
Sevage. guitarist Dan Neale. and the multi-tatented Johr Niemann
Also with us, The Royal Academy of Radio Acting. Tim Russell,
Sue Scott, and Tom Kexth, The News From Lake Wobegon, and
much more this weex on A Praine Home Companion
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http://prairiehome.publicradio.org Program Segments

FROZEN, FROSTY,
FITZGERALD

January 19, 2008

This week on A Prairie

Home Companion, we're Finalized Program Files
back from vacation and - STabe
broadcasting live from The — a——
itzgerald Theatar, With U:j~ L | : 7 =
trws week's speaial guests, o = # STABLE_040706.041_001 wav
. award winning English ’ ‘3 Mh—" P STABLE_040706.041.002 wav
Suzy Bogguss trumpet soloist Alison ' “ Network i ::ﬁ'g“g:z'g::'ggi::
Balsom, dangerously sweet il ﬂ aia 5 STABLE.040706_041.005 wav
country singer Suzy Bogquss, and sitting in ! # STABLE_040706_041_006.wav
with The Guy's All-Star Shoe Band, steel guitar # STABLE_040706.041_007 wav
wiz Joe Savage, guitarist Dan Neale, and the |4 Users
multi-talerted Jobn Niemann. Also with us, i
Tre Royal Academy of Radio Acting: Tim -
Lssell, Sue Scott, and Tom Keith, The News ]

From Lake Wobegon, and much more this
week or A Prairie Home Companior.

Content Depot

All About the January 12th show with Episode Fha(s)
Molly Ivins, Tish Hinojosa, Jce Ely, Joel
Guzman and more >> Segment 1: Biilboard - CUTIDE0218
File: Splendid 075 _SGMTO
Length: 00:01:00
Segment 2: S Min News Hole - CUTID60219
File:
:

4 “Wahoo" - GK, Snoes, anc Joei Guzman (Lyncy) e LoHGY 00

< '1Saw It In You" - Joe Eiy anc Joe! Guzman Segmaent 3: Pm 1- CU'HDGOZZO

<1 "Bubbtes in My Beer" - Rece Votkaert with The High Flyers File: endid 075 S

<« “Come Back™ - The Deraliers Cﬂl""S .

< "Estreita” - Tish Hino)X$a ang her banc v 00:13:03

Segment 4: Station Sreak 1- cunowzn
Pile: Splendl > V4 08y MD

Lm: 00:00: 99
Example 2: The Splendid Table®

Segmaent 5: Part 2 CUTIDSOZZZ

The Splendid Table® is a weekly national distributed File: 5piend /1072008
program produced by American Public Media. Longin 00:19:52
The program is produced weekly in seven segments Segment 6: Station Break 2 - CUTIDS0223
each week, has a weekly podcast. and online web pites Spiendcid.075_S
0 0 a A . Length: 00:00: 59
archive, discussion section, regularly updated website,
and a dynamic RSS module. Here’s how the segment 7: Part 3 - CUTIDG0224
production cycle plays out: atirlaresrtor i

Studio Production

o -

e ek e m . N
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OPPORTUNITIES

The metadata necessary to facilitate the needs of the
ContentDepot™ are somewhat simple, and focused
completely at the station management level to facilitate
the broadcast of the program. At the same time the
expectations of our audiences continue to grow and
they expect more via the web, broadband, mobile
devices, WiFi, and HD Radio. In order to keep up with
this growth curve we suggest that a purposeful
realignment of program elements and associated
metadata assembly is required to realize maximum
efficiencies, impact, and relevance for both stations and
audiences. The distinction between what we as a
network are now providing to stations and also direct to
consumers is virtually the same. The end products may
be adjusted slightly to match targets, however we
provide RSS plug in modules, program rundowns,
timings and cues, archives, and feedback mechanisms
to both stations and additionally directly to listeners.

As aresult, we conclude that the production flow can
and should be unified upstream to pool the ideas and
efforts of producers, technical staff, writers, radio staff,
online staff, business development, marketing, and
sales. This does not suggest that all these perspectives
belong in the control room, but rather strives to
fundamentally address that all these parts make up the
support structure of the whole, all of which have a stake
in the deliverables. While America Public Media and
National Public Radio have updated their production
methods to utilize the ContentDepot™” , we also see a
future opportunity to re-tool how metadata, production,
and distribution could all be combined into a cohesive,
flexible, and scalable model. Furthermore, a revised
model can be applied to Pand streamline Dcontent
produced for non-broadcast channels.
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THE NEW MODEL

WHY DOES ALL OF THIS MATTER?

Reflecting back on the earlier point about changes in
media consumption and delivery, audiences have new
ways and new expectations for consuming the content
we produce. If we want to continue to reach our
audiences, we need to be where they are. To survive
and thrive with these changes, we need to rethink our
production processes to enable our content to reach
audiences in these new ways.

MARKETING CONSIDERATIONS FOR THE
NEW MODEL

As we plan our production workflow changes to adapt
to these changes in audience use and delivery
technologies, we need to remember that the changes
should be driven by our audience needs and wants. In
other words, our new production processes shouldn’t
focus only on enabling channel delivery, they need to
factor in the audience’s use of these channels. In short,
start at the end. Where is your target audience looking
for content? How are they finding it? How are they
using it? Once we know the answers to these questions,
we can design the final output of our content to be
optimized for our audience’s use.

These are fundamentally marketing issues: our
production processes need to ensure that our content is:
e Available - our content is available where our
audience is looking
»  Findable — our content is presented, indexed,
tagged so our audience will find it
e Usable - our content is presented in a way
that’s accessible and friendly to our audience’s
behaviors
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Example: Make it available

Where are audiences looking for Internet radio? In the
last fiscal year Minnesota Public Radio’s audience for
its live Internet radio streams grew over 100%. The
reason? We made our streams available where the
audience was looking for Internet radio.
*  The Windows Media Radio guide
*  Web search engine searches for “internet
radio”, especially “Classical internet radio”
+  Shoutcast, SnapFM, NetVibes, the Open
Directory Project, NPR Music, iTunes Radio
directory, etc.

Example: Make it findable

Once we know where our audiences are looking for our
content, we need to be sure that they can find our
content there. Often, that means paying particular
attention to the search functions in the applications and
directories where our audiences are looking.

For example, in September 2007 American Public
Media launched a new site on Apple’s iTunes U
education platform as part of Apple’s “Beyond
Campus” launch on iTunes U. Knowing that the iTunes
U audience would be looking for content in a much
different way than we usually present it to our public
radio audience, we endeavored to tag our content using
common academic terms. In addition, we familiarized
ourselves with the iTunes U search function to
determine which metadata elements are most factored
into search. We established a workflow to insert
keywords and descriptions accordingly.

Metadata for a
course about
Einstein

In the new model alluded to earlier, metadata
considerations for the iTunes U outlet would be one of
many that is built into the production process.

Example: Make it usable

One of the biggest challenges in preparing content for
audiences that are using it in increasingly diverse ways



is making sure the content is easy for them to use.
Sometimes what seems like the smallest detail in
metadata syntax can make a big difference in our
content’s usability. Podcasts demonstrate a great
example of this particular challenge. Depending on the
user’s MP3 player and how the user sorts her podcasts,
our choices in metadata and syntax can make or break a
podcast’s usability.

As we transition to smarter production processes,
focusing on the end product and all the ways our
audience will interact with our content can help us
make smart choices about metadata, syntax, format, and
other elements that affect our ability to serve our
audiences.

BRAND CONSIDERATIONS FOR THE NEW
MODEL

In addition to making sure our content reaches our
audience, we also need to make sure it’s appropriately
attributed to our organizations. Building brand
considerations into the production workflow can be a
particularly challenging issue in the world of syndicated
media. Video and portable device screens are small,
adding a brand name to bare bones content like RSS
feeds can be cumbersome to the user, and syndicated
content can appear in virtually any form, in any
location. So. what can we do? The points belew outline
the guiding principles we apply when choosing how to
brand digital content when we don’t always know how
it will be used.

1. Inventory the known and most common uses.

Video example: YouTube, YouTube
embedded on other sites, Vimeo, Gather, on
your site, video podcast

2. Find examples of effective and ineffective
branding approaches in those uses.

Youll

Home Videos Cha

Emperor Scorpion

“ _ [ Ve—— CL

83 Share @ Favorite 3§ Add to Playlists 9% Flag

National Geographic video on YouTube with well-
recognized yellow rectangle

National Geographic video as it appears when
YouTube video is embedded on other sites with
YouTube logo added

Create a branding system that works for your
users, your company, and your content.

The Current is an alternative music station
from Minnesota Public Radio. We often
produce video when musicians come to the
station to perform live. As we have
experimented with delivering these videos
online via outlets like YouTube and
Gather.com as well our awn Web site, we
considered these outlet in our approach to
branding the videos.
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Tt Kmics 4. Field test, monitor, and adjust your approach
Sitent All These Years as needed.

After developing an online brand approach,
often we discover issues we hadn’t anticipated.
A field test is a good way to work these
discoveries into the plan. Try out your online
branding approach with a small audience, in a
somewhat controlled environment to get your
audience to help you discover the issues you
hadn’t anticipated.

= ﬂ - REVENUE CONSIDERATIONS FOR THE NEW

T — a D e '“-— N MODEL
= |

The Current video on The Current’s web site

While the whole industry is still trying to figure out
— 1 viable and sustainable revenue models for online

You content, advertising-supported revenue is the most
e e Visee el common model currently in place.
Teti Amos - Sllent All These Years In the public radio world where we operate,

underwriting support is the primary revenue source
enabling us to distribute our online content. As a result,
we benefit from optimizing our content production
methods to easily accommodate underwriting messages
and inventory. Additionally, when we don’t have an
underwriter for particular online content we want to use
that advertising space for our own promotional
messages.

Content production processes need to allow us to
quickly and dynamically insert underwriting messages
in a variety of formats. The example below illustrates
how the audio for a radio show episode is delivered to
the radio broadcast distribution system. At the same
time, an underwriting message is appended for the
podcast audio and an audio prepend and images are
dynamically served in front of the online streamed

St -Soe-prolit; Nothing for sak audio. This is just one example of how flexible our
production systems need to be to accommodate a
agirss . ' variety of advertising formats and inventory.

u . @ — - — T
&3 Share W Favorite & Add to Playlists % Flag

The Current video on YouTube

) finra.org

Tori Amos - Silent All These Years (Performed live

at 89.3 The Current} Broadcast distribution system:
Program audio
/ Podcast:

Program audio —— Advertising prepend + Program audio

On-demand stream:
Advertising prepend + Program audio
+ Advertiser image

Advertising revenue mode! benefits from new production model

The Current video on Gather
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SUMMARY

Podcasts, online video, cell phones, smart phones,
ubiquitous wireless, broadband growth, HD radio Pall
of these trends present a challenge and an opportunity
for us as content producers to reach and serve our
audiences in new and exciting ways. In order to adapt
to these changes, a thoughtful evaluation of our
production workflow is required. Such assessment will
include both processes and systems and will consider
how changes in the media landscape have influenced
audience expectations and response. This ongoing
analysis will position us to take most advantage of the
opportunities these changes present.
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DTV Broadcasting for Mobile and Handheld
Sunday, April 13, 2008
9:30 AM - 5:30 PM

Chairperson: Mark Richer

Advanced Television Systems Committee, Washington, DC
Chairperson: Dave Converse

ABC/Disney Television Stations Group, Burbank, CA

*Panel

Panelists: David Virag, Thomson Silicon Components, Indianapolis, IN
Wayne Luplow, Zenith/LG Electronics Corporation, Lincolnshire, IL
Dave Glenn, Ion Media TV, Saint Petersburg, FL

John Godfrey, Samsung, Washington, DC

Managing the Unmanageable: Transforming Media for Multi-channel, Multi-platform
Delivery
John Pallett, Telestream, Inc., Nevada City, CA

*Producing vs. Repurposing for Multiple Platforms
Pete Sockett, WRAL TV, Raleigh, NC

*Make Your Mobile TV Network a Reality
Jean Macher, Thomson Grass Valley, Beaverton, OR

Workflow in the New Media Landscape: Production, Post and Final Delivery
Michael Castro, National Geographic Television, New York, NY

Local and Ultra Local Content in Broadcast Mobile TV
Richard Lhermitte, ENENSYS Technologies, Rennes, France

The Role of File-based Workflows and Metadata in Repurposing Content for the Web and
Mobile TV
Mark Bishop, Thomson Grass Valley, Beaverton, OR

Leveraging FEC Advances to Optimize DVB-H Networks
Marshall Porter, Digital Fountain, Fremont, CA

New Techniques for Mobile TV Broadcasting Based on ISDB-T
Masahiro Okano, NHK Science & Technical Research Laboratories, Tokyo, Japan

Preserving SFN in a Broadcast Network Using IP Distribution
Nicolas Fannechere, ENENSYS Technologies, Rennes, France

Improving Mobile TV Streaming: Lessons Learned for Successful Deployments
Boris Felts, Envivio Inc., South San Francisco, CA

*Paper not available at the time of publication
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MANAGING THE UNMANAGEABLE: TRANSFORMING
MEDIA FOR MULTI-CHANNEL, MULTI-PLATFORM
DELIVERY

John Pallett

Telestream, Inc. - Nevada City, California

There’s a significant and lucrative, new source of
revenue in the media market — consumers are
increasingly willing to pay money to download and
view content on personal computers, mobile phones,
and handheld devices.

However, this opportunity comes with a catch. As a
content owner, in order to exploit the growth in the
mobile, handheld, and Web market, you must determine
how to repackage and publish your media for playback
on a broad range of different platforms, to a broad
range of distribution channels.

It may look easy on paper: connect the video archive
box with the iTunes box, and you’re making money!
The first step — publishing a single file to a single
distribution channel — can be deceptively easy. This
early success may elicit thoughts such as, “Well, I made
one on my laptop — how difficult will a hundred be?”

It probably will be difficult, because a project is not a
process. Creating systems that successfully replicate
production steps dependably and economically — even
in low volumes —to multiple distribution channels for
multiple platforms is not a trivial task.

MULTI-PLATFORM PROJECTS POSE
SIGNIFICANT CHALLENGES

Different types of publishing projects pose unique
challenges. One-off and small projects — a few files to a
few channels — do not pose significant hurdles for
storage and network traffic; and desktop tools may
suffice. These projects are typified by the traditional
challenges of working with video files and metadata.

However, when turning a small project into a
replicable, reliable daily or weekly process with the
infrastructure and workflow management that is
required to sustain increased file volume and/or an
increasing number of distribution channels and
playback platforms, a new breed of challenges arise.
The most significant challenges are in the domains of
infrastructure, repeatability, personnel, and automation
— all thwarting your efforts to maintain high quality, on-
time delivery, and production cost efficiencies.

In this paper, we’ll review these two sets of challenges
— traditional challenges inherent in any video

production workflow, and new, workflow management
challenges — those that occur when video production
workflows increase in scale, repetitiveness, and number
of distribution channels and platforms. We'll also
discuss where software solutions can — and cannot —
help you overcome these challenges.

TRADITIONAL CHALLENGES

Some of the traditional challenges facing small video
production projects are obvious. When generating any
video file, the output format must be considered, and
often, each playback platform’s unique and specific
requirements.

Requirements likely include unique frame sizes, bit
rates, wrappers, and file size limits. Complicating
matters, different platforms often have different
hardware compatibility requirements (most notably
3GP and IPTV variants). For example, not every 3GP
file works on all mobile phones. The underlying video
and audio formats must also be considered, as must the
method used for wrapping (multiplexing) the audio and
video into a single file.

Visual requirements must also be considered: the
underlying video may need to be cropped, re-shaped,
processed for inverse-telecine from 29.97 or 25fps to
24fps, or otherwise optimized to conform to each
platform’s requirements.

Last, delivery details requiring consideration: the
packaging of the video, adding a preview movie and
poster art, plus MDS5 hashing and delivery protocol via
FTP or proprietary file transfer methods.

These traditional challenges are applicable to virtually
every video workflow, big or small, and should be no
surprise. In many cases, desktop tools suffice to address
them, and are particularly well-suited to discovering a
solution through trial and error. However, what happens
when a workflow must be repeated weekly, or scaled up
to hundreds of assets and channels?

NEW WORKFLOW CHALLENGES

As media volume grows and production cycles increase
in frequency (or even become near-real time), and
distribution channels and delivery platforms multiply,
new workflow management challenges associated with
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scalability and repeatability come into play. Lets
examine some of these workflow management
challenges.

Repetitive Edits

Some workflow challenges are brought about by your
own internal marketing requirements. You may need to
remove black, add bumpers and trailers, and perform
branding tasks, consuming valuable time in an edit
suite. Manual editing is not particularly expensive for a
few clips, but when dealing with dozens to hundreds of
clips each day or week, it can become costly, or worse
— error-prone.

How much does an edit bay cost to staff and operate
full-time? How can you insure that the correct bumper
is being applied to the right clip? These questions are
usually answered by developing a process around the
editing requirements, not marketing or operational
requirements. As a result, the process can limit the
flexibility of marketing and operations to achieve the
broad-reaching, frequently-changing demands of
channels and individual consumers.

User-Generated Content

A second, emerging marketing requirement is support
for user-generated content as source material: amateur-
sourced video from cell phones, DV cameras, and other
consumer devices. Web site developers are all too
familiar with the challenges of dealing with such
content: consumer devices that create non-compliant
files, incomplete submissions via the Web, completely
invalid files, and files with unacceptable content.

Hardware

Next, consider the workflow challenges inherent in
hardware requirements for your workflows. When
encoding from tape, dealing with hundreds of files may
require 24 by 7 staffing for tape deck operation. If so, a
process must be devised, tested, and implemented to
manage both the personnel and the video assets. When
you’re transcoding or editing at this volume, your video
material typically bounces between several different
servers during multiple processing steps.

Depending upon format, consider also that even a few
dozen full-length video episodes may consume a
terabyte of storage. How can you be sure that you don’t
exceed storage requirements on each server or edit bay-
halting your workflow process dead in its tracks? How
do you optimize network connectivity between systems
in each step of the workflow process?

Answers to these questions are often two-fold: first, you
need to design a hardware environment that matches the
process; second, you need to manually manage the

location of files (or use a single, central storage) as they
move through the process. What if the process changes?
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Delivery

If you’re delivering media over the Internet, you may
plan your connectivity for one set of providers, but
what if their requirements change? Many delivery
platforms require that all submitted content matches
their internal catalog. How can you be sure that what
you’re submitting matches what the provider expects?
Today, these processes are largely managed — and
bottlenecked — by manual effort.

Final Considerations

Finally, some of the platform delivery requirements that
were fairly easy to meet as a small project, become
process management challenges when scaling up a
workflow. Example: how can you be sure that you are
matching the right video file with the right metadata,
and the right preview image, for the right provider?

Whether you're dealing with traditional video file
challenges or the more significant, workflow
management challenges, a single point is worth noting:
with mobile and Web streaming delivery, more and
more of the workflow is file-based.

WORKFLOW MANAGEMENT SOFTWARE

As we move increasingly to file-based workflows, it
certainly would be beneficial if workflow-focused
software could be utilized to automate production,
reduce failures, and report exceptions, among other
goals. Task automation and failure reduction has the
significant benefit of dramatically reducing dead time
between tasks and re-dos, thus, overall shortened
production times.

Naturally, there are some things that software cannot do
— it can’t automate complicated edits which require
artistic decisions, for example. However, software
should be able to — and increasingly can — manage your
infrastructure, monitor your workflow, identify
bottlenecks, simplify, and even fully automate key
tasks.

There are other advantages beyond repeatability and
automation. One key aspect of software-based solutions
is that they tend to be very flexible.

A unique nature of multi-platform delivery is that it
changes rapidly —providers have been known to change
their specification every few weeks! For this reason,
software-based solutions are almost always better
poised to address these changes than pure hardware
solutions.

Increasingly, software vendors are responding to
market demands by tackling many of these challenges,
both from the traditional perspective and increasingly
from the workflow management perspective.



What specific problems are being solved today? Where
are software solutions heading? To answer that, let’s
look at the challenges one at a time.

Flexible Support for Wide-Ranging, Ever-
Changing File Formats

To meet the challenge of complex and changing file
format requirements, the makers of file-based
transcoding solutions including FlipFactory, Episode,
and Compressor are continually updating their format
support to include the latest requirements for new
playback platforms.

In addition, many of these solutions can automatically
and effectively apply rules for tasks including cropping,
re-sizing, and inverse telecine, removing manual labor
from the process and reducing human errors, shortening
time to delivery.

Devices You Share, Upgrade, Configure

Ever-changing format requirements have also driven
hardware designers to integrate highly-flexible and
configurable embedded software components directly
in the product. In the past, capture cards with a fixed,
single file format were dedicated fixtures in an edit
system.

Today, flexibility is king. Innovative products such as
Pipeline support multiple formats, and offer software
updates to ensure always-current format support.

Automating Task Routing

Some products on the market today are dedicated to
solving tasks within workflows. For example, software
now exists which can sniff user-generated content,
mining each file for file and format characteristics, and
metadata. This data is extracted and analyzed by the
workflow automation rules configured for this
workflow.

The extracted data is used to validate (or reject) media
with specific metrics, and can also be used to
automatically vector the media through a prescribed
path or set of steps among all possible steps, based on
specific file/format characteristics, and metadata values
present.

Automating Visual Processing

Other technology is being developed which speeds — or
even fully automates — complex, visual processing
tasks. For graphics and branding workflows, solutions
such as GraphicsFactory include operator-driven design
tools to create templates. These templates, along with
scripts, allow the simple application of logos, bumpers,
trailers. and other branding tasks on incoming spots, for
example.

The upshot: some branding workflows can be moved
from an edit bay to a fully-automated workflow, as a
single step.

Beyond graphics, other components can now
automatically detect — and remove — black from source
material, and automatically perform quality monitoring
by identifying characteristics including macro-blocking
and interlacing artifacts.

WORKFLOW AUTOMATION IS KEY

As powerful and !])eneﬁcial as these tools are, these
time-saving components can not realize their full
potential in the absence of an automated workflow
system. The arena of automated workflow is where the
truly exciting software work is being conducted, and is
key to the next big breakthrough in the video industry.
A variety of systems are currently available, and
interesting trends are looming on the horizon.

MAM Systems

Metadata requirements have traditionally been handled
by MAM systems, which excel at connecting video
assets with metadata tags. MAM systems often include
plug-ins to permit metadata transformation. However,
keeping these plug-ins up-to-date with provider
requirements is a challenge unless an open standard is
utilized.

MAM system capabilities typically address only some
of the traditional single-file challenges. What about
workflow management? A developing area in MAM
systems — and across the industry in general — is
recognition of the requirement for a more robust set of
workflow management tools — tools which extend
beyond the needs of simple asset management.

MAM systems vendors are developing increasingly-
sophisticated workflow tools in their solutions. With
roots in traditional asset management — cataloging,
storing, finding. and using media — many workflows are
a natural extension of these systems’ strengths. These
systems also excel at solving highly-complicated asset
management problems.

Recognizing the real value in video workflows,
however, MAM systems are starting to address
transforming workflows; not just storing and moving
assets, but changing, combining, and creating them.

While this is new ground for many MAM vendors, they
are actively pursuing this path. Nonetheless, there is
still work to be done by MAM companies to develop
the tools specific to video workflows.

In contrast, video transcoding solutions have long
offered technology that addresses problems specific to
video. but lack the workflow management depth of
MAM systems.
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Transcoding Systems

Transcoding solutions like FlipFactory typically include
a workflow automation layer, enabling full or partial
automation of some workflows. These solutions not
only automate file-based transcoding, packaging, and
delivery, but also manage their internal storage to
ensure that they do not fail due to lack of storage space
or storage capacity failures.

These vendors are also beginning to implement features
to reach further into other aspects of workflows,
including managing graphics applications and user-
generated-content validation.

Even with these advances, there is much work to be
done before transcoding solutions can address the
broader challenges of global enterprise storage, network
management, and bottleneck identification, to name a
few.

MXF: a Good Start

MXF, as a standard, has opened new opportunities for
workflow management by allowing rules — and
metadata — to be carried within files. In and of itself,
MXF does not offer any workflow advantage; vendors
typically implement different portions of the MXF
standard, often creating files that are not compatible
across different systems.

However, when a single MXF standard is developed
and used by a customer, it can become a specification
for the workflow that the customer wants to automate.
This one document approach can be very powerful
when vendors agree to support it, and interesting
workflow opportunities develop.

Still, customers must be wary of relying upon custom
solutions that implement today’s workflow when
considering how to expand in the future.

And, in fact, this typifies today’s workflow
management software solutions. Whether involving
consultant, or vendors, or both — customers still end up
with the responsibility and cost of building of their own
solutions by integrating many different parts. The value
of providing out-of-the-box workflow management
solutions is a remarkable opportunity — and challenge —
for all vendors.

Will there come a day when file-based workflow
management tools can solve video workflow
automation problems out-of-the-box? The answer, of
course, is not every workflow. That said, there’s a move
toward highly-configurable, out-of-the-box workflow
management systems that will solve most workflows.

THE FUTURE LOOKS AUTOMATED

Where today’s workflow management tools may not
excel at video and today’s videa software may not excel
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at workflow management, solutions are on the way. A
new generation of video workflow management tools
are being developed that promise to merge both
workflow tools and video tools into a system that can
take advantage of a variety of components. In effect,
these tools provide a model of an automation layer on
top of the task layer.

These systems will come in a variety of flavors, but
most immediately will likely evolve through tighter
integration between MAM, transcoding, and other
software solutions. With these systems in place,
supporting flexible workflow configurations and the
integration of 3".party components and systems, the
ability to automate file-based video workflows will
largely become a question of picking the right software
components and hardware.

Of course, we aren’t there yet. There are operational
problems that need to be solved today. How does one
choose which software vendors to work with? Is there a
standard that can help future-proof software solutions
within the next generation of workflow automation
layer solutions?

I think that most software vendors would agree upon
one thing: adding future-proof interoperability
acronyms such as SOA and WSDL to a marketing
datasheet — and product — is easy. This is no secret. It is
fairly easy to wrap software solutions in an
interoperability layer when the time is right. Because of
this, choosing a software vendor based upon a
supported standard is almost certainly the wrong
decision criteria.

Whether a vendor supports a given standard is less
important than whether they can — and will — adapt to
your needs. To measure this, it may be worth looking at
how willing the vendor is to work with you as your
workflow grows.

Given a software vendor, one indication of adaptability
is how well integrated with other vendors they are. The
more third-party products a system integrates with, the
more likely that system will continue to be integrated
and inter-operable in the future.

With that said, the future is looking bright for video
workflow management solutions. Custom systems
today are already being developed that remove some of
the most tedious — and fragile — manual aspects of video
workflows. Out-of-the-box, video workflow
management platforms are not far in the future.

And when they’re established, a whole new set of
marketing opportunities will emerge, allowing multi-
platform distribution, customization, and mass content
delivery in ways consumers only dream about today.



WORKFLOW IN THE NEW MEDIA LANDSCAPE:
PRODUCTION,POST AND FINAL DELIVERY

MICHAEL CASTRO
National Geographic Television
Washington DC

The National Geographic Society (NGS) was created
one hundred and twenty years ago. In 2007, NGS
created National Geographic Global Media (NGGM),
in service to the Society’s mission to inspire people to
care about the planet. NGGM is comprised of National
Geographic’s renowned magazine and book publishing
divisions, National Geographic Entertainment (NGE),
National Geographic Digital Media (NGDM) and
National Geographic Television (NGT).

NGT has been producing documentaries for more than
40 years, has won merely 130 Emmy awards, and is
the producer of one of the longest running and most
acclaimed series on television, National Geographic
Explorer. NGT was established to expose the most
extraordinary explorers and scientists to the largest
audience possible, which in the 1960s was broadcast
television. Today the Society distributes content
through a variety of media platforms such as
NationalGeographic.com and National Geographic
Channel and the Society has created a Digital Studio to
handle production and distribution of short form
programming.

Starting in 2004, NGT made the decision to
completely switch to High-Definition (HD). Since the
beginning, explorers have always adapted innovative
technologies to document their scientific study and
geographic findings. This decision was made to future
proof National Geographic content for potential
distribution platforms even before there was any
mention of broadband distribution on the web or
programs being sent to your handheld. The plant was
retooled from cameras to editing suites and all
programming from that point forward was delivered in
HD with 5.1 surround even when everyone was still
sparring over HD formats. During the change over,
NGT decided to separate the HD costs during program
budgeting to track the difference between Standard
Definition (SD) and HD production. At the time, the
costs were tracking at about 30% above SD
production. Costs have come down considerably year
to year. But even with the additional costs, the decision
has paid off and has secured National Geographic’s
content for the future.

Currently, NGT produces over one hundred hours of
HD documentaries a year. We have a high shooting
ratio so that 100 hours translates to over six thousand
hours of High Definition video shot each year since
2005. Most of it is beautifully composed pictures of

wild life, nature, man made wonders, world cultures
and most recently conservation issues.

Aside from these assets, there are also thousands of
hours of existing film. With all this content available,
National Geographic is uniquely positioned to take
advantage of all new distribution platforms as they
became available. As our TV crews scoured the globe
to shoot the stories for our programs, the additional
footage not used in the documentaries becomes an
asset for all the other divisions. NGT is a primary
content supplier for all the other outlets of our Global
Media group:

* NG Channel NGC (2/3 owned by
FOX)
NG Channels International (NGCI)
NGDM
NGT International (NGTI)
NG Giant Screen Films
NG Home Entertainment
NG Digital Motion (Footage Sales)

We repurpose all of our content.

The challenge is how do you make these thousands of
hours available to all the other divisions; make it easily
searchable and available? Or how do you feed the
beast successfully and still deliver your programs on
time and budget?

Building a production strategy

Nowadays a content supplier, whether part of a major
organization or an independent production company, is
not just delivering a program anymore, they are
planning a production with multiple requirements. For
example: Domestic and International show masters,
associated short form internet and mobile content,
bonus material for the home video DVD, possibly up
converting some of the material to be used in features
and providing material for potential stock footage
sales.

Whether it’s for our clients or for our internal use, at
the end of the day for the front end content supplier, it
is all a deliverable. What’s most important is to keep in
mind all the deliverables up front. So you can build a
strategy for each production.

Here are some of the things we keep in mind while
planning one of our documentaries:
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How will it be distributed?

1. Broadcast & Satellite -
production.

2. VOD -often requiring different formatting
& scenes.

3. Short form web distribution - often with a
different focus than the program being
produced.

4. Home Video DVD - usually needing bonus
material.

5. HD Footage Sales - generic beauty &
“money shots” that other 3" parties will be
interested in purchasing.

6. International vs. Domestic focus — planning
for this opens the opportunity to shoot
alternate scenes. For example, interviewing
a variety of International experts on a
subject in order to appeal to a worldwide
audience.

contracted

What does the client require?

7. Technical Specifications

a. Video Formats

b. Audio requirements
8. Delivery specifications

a. Domestic delivery

i. Formatted (for
commercial  breaks).
Usually a  shorter
running  time than

international deliveries.
ii. Imperial measurements
ili. Audio masters
iv. CGI masters
b. International delivery
i. Clean, Seamless copy
ii. Usually re-edited for
longer running times.
iii. Metric measurements
9. Promotional deliverables

a. Background material.

b. Behind the scenes material.

c. High resolution still pictures for
print promotion (2k and 4k
image cameras will make this
much easier).

d. Producer or scientist blog to
promote the program or provide
additional insights at broadcast.

10. Rights and Clearances (we’ll get into this
later).

What does your own group need to complete the
production?

11. Shooting back plates for CGI material.
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12. Capturing generic scenes and natural audio
for transitional purposes.

All of this is built into our planning process for a
production. From all of this planning a budget and
production schedule is devised.

But before shooting begins, there are a few more
factors to consider:

Choosing a primary format. Starting with the right
format will solve numerous problems later. However,
this is not always possible so if you need to include
another HD or SD format, know the pitfalls of it
before going in.

Know your post process BEFORE you shoot a single
frame! Know how it’s going to be finished, on what
platform it will be edited and what your final finishing
format will be. In this new landscape of file formats
and diversified distribution platforms, relying on post
to fix any production problems is not only risky but is
tougher than ever.

Planning like this will make the whole process much
smoother.

Managing Communication

While this sounds obvious, it’s one of the hardest,
most difficult things to manage because with
communication comes expectation and often times
expectations are misunderstood.

One of the ways we keep communication active is to
keep our other divisions informed of what were up to
on a regular basis. We have monthly meetings that go
through every production we’re currently working on.
We also publish a Pipeline Report which is distributed
to all NG areas monthly so they will be aware of what
is being worked on.

We also keep the Global Media groups informed of
where in the world we are shooting and for how long.
This gives the different groups the opportunity to
weigh in and ask for additional footage that might be
on their shopping list. For example, if we’re shooting
in India at the Taj Mahal, our Archives group may ask
us for a beauty shot of the Taj Mahal at sunset. This
gives us the ability to maximize the crew on the
ground to everyone’s benefit. Obviously we’re under
strict deadlines and budgets, so this only works when
there is time for that extra effort. But it can also be a
relief to a tight budget. If the requesting group is
willing to pay for the shooting day to ac%uire the shot,
then they get a beautiful shot for 1/3™ the price it
would normally cost and we get a little relief on the
shooting budget. It works out to everyone’s advantage.



Managing technical expectations

This is particularly difficult because of all the differing
video farmats, resolutions rates, file formats, storage
possibilities, codec’s and constant technical
innovations.

At National Geographic, we strive to sit down ahead of
time and go through the producer’s expectations, what
they hope to accomplish, how they want to screen and
edit their material. We often have some pretty heated
debates about how to technically accomplish what they
expect. Also our producers are constantly looking to
incorporate the latest technology in their productions.
Using the latest imaging technology is great and
exciting but there also has to be a workflow path —
how are we going to download the images, edit with
the images and eventually archive the material?

There are more potential solutions now than ever. The
key is picking the right applications and technical
work flow for your particular needs.

Currently our plant is tooled for 720p production. This
format was chosen because it is the broadcast standard
for The National Geographic Channel, which is a joint
venture between Fox and National Geographic.

However, now that HD formats have had a chance to
shake out over the past few years, we are planning a
transition to 1080. Also the Home Video marketplace
is currently dictating 1080i or 1080p. While we could
easily up convert the 720p material, we prefer to keep
our HD footage in its native format.

But when it comes to shooting in the field, we end up
with one primary format (either 720p or 1080i) and a
few other formats such as HDV and P2. That’s
because these cameras tend to be smaller and cheaper.
We can’t risk putting a $60,000 HD camera in harms
way. We lose cameras every year to a variety of
factors: the elements (arctic weather or hot humid
conditions), accidents (cameras dropped into the ocean
or off a cliff) or predation. We lost a half dozen
cameras alone last year to hungry wild animals. While
our primary shooting format is Varicam or Cine Alta,
our second camera, the one we sacrifice, will be
smaller and less expensive.

But cameras are getting smaller, lighter, less expensive
and delivering better HD pictures every day. It seems
there is a new camera every 6 months with greater
capabilities. For us, the smaller the better with the
highest HD resolution.

Because we shoot such a large amount of footage, we
don’t have the ability to store our material one to one.

But instead digitize it in the Unity at a lower resolution
acceptable for editing and screening. We later go back
and re-digitize the finished program one to one during
the on-line process.

Why don’t we just finish our programs in DNX 220 or
even Apple’s Pro Res HD? Because while these
delivery formats are acceptable to some Domestic
clients, they currently do not live up to the standard of
National Geographic and many of our international
clients expect full resolution HD.

Now that storage rates have dropped in price so
dramatically and FCP has increased functionality for
HD final finishing, we are looking at Final Cut Pro as
a potential lower cost solution to editing, on-lining,
color correction and audio mixing,.

Capturing the footage & metadata

Our footage is alLvays embargoed while the program is
in production and up until all the contracted
deliverables has been satisfied. After that, the actual
program footage is embargoed for the length of the
license term. However, the “outs” become available to
all our other departments for repurposing.

This is where Lthe metadata becomes extremely
important. During the entire process of acquiring the
footage and editing the program, the producers have
been building the metadata associated with it. From
log notes to annotated EDL’s to the rights information
(location & personnel agreements, contracts, stock
footage used) and everything else.

The question is: where does all that information go and
how do we get it to all the necessary areas for
repurposing?

We have installed front end production software that
captures the metadata, a proxy of the video, log notes,
rights information and gives the producer the ability to
string together scénes creating a rough EDL.

All this metadata eventually transfers to the Digital
Archive which bécomes available to all other areas of
National Geogrdphic through their Digital Asset
Management system .

A number of years ago, our Digital Archives group
installed a MAM system to store all the video content
for the Global Media group and the Society in general.
Besides the thousands of hours arriving from National
Geographic TV éach year, they also have to contend
with:

e Short form (or web) file based content. A
relatively new addition considering the age of the
Archives.

e  Large screen content from our IMAX division.
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o Content from our footage partners (other footage
libraries represented by National Geographic).

e The Society’s historical video record, which
includes original video from explorations,
lectures, events, scientific discoveries, critter cam
and others.

Content is prioritized and ingested based on content
gap analysis data as well as a review of the program,
availability of physical elements, and a basic rights
snapshot.

MAM streamlines the process for the research and
retrieval of assets for various distribution needs. The
Digital Archive group created an NG-specific
cataloguing style guide that outlines in detail the
“rules” for cataloguing. Basic and broad keywords and
categories were standardized and a common language,
style and hierarchy are developed for each clip and
video asset (outtake, program master, species, location,
etc).

This system is available internally through our IT
network and on the web for external users.

Rights and Clearances

Unless you are a news organization, getting the proper
rights and clearances is one of the most critical aspects
of a production and one that is often overlooked. It’s
great to get that perfect shot, but if the proper
clearances haven’t been secured, you’ve just wasted
your time and money while increasing your anxiety.

Nowadays, with consumer generated content through
web video and broadband distribution, plus the
proliferation of reality shows where everyone is a star,
most people are pretty savvy about using their image,
their location (house, office, land, etc), or video they
may own.

It used to be a lot easier, securing rights only for your
program and its contents. Now rights contracts and
clearance agreements have to be broad and all
encompassing. Rights need to be secured in any
manner, in all media currently known or subsequently
devised, in perpetuity, worldwide. This guarantees that
you can use the material in all platforms, for whatever
length of time. You are securing the rights not only for
broadcast distribution but for internet, broadband,
satellite, Home Video, DVD, mobile distribution and
future platforms. But securing unlimited broad rights
can be costly.

Besides securing the rights to distribute the material, it
is important to determine how the material is going to
be used...for the program itself, for promotion of the
program, for promotion of your channel or brand and
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any other possible uses now and in the future that can
be thought of.

All this information needs to be linked back to the
original content, so retrieving a clip, shot or scene also
contains the necessary rights information.

It’s imperative to have all the legal documents in
order. Making sure there are releases for everyone who
appears in the program. location releases for all
locations that appear and contracts for all the non-
original video.

While this is labor intensive and takes up a lot of time
during the production, it pays off later when other
areas want to use a clip or scene from a previous
production.

In Conclusion

While everything mentioned here is necessary in this
new hyper video landscape; planning your production
considering all possible outlets, working through the
challenges and technical aspects of production,
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