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(57) Abréegée/Abstract:

Methods, apparatus, systems and articles of manufacture to monitor media are disclosed. An example apparatus Includes a
software development kit provider to provide a software development kit to enable an application developer to create an application
developer to create a monitoring enabled application. The example apparatus further includes a monitoring data receiver to receive
data collected from a media device executing the monitoring enabled application, the data collected via the monitoring enabled
application, the collected data including a media identifier and at least one of a device Identifier or a user identifier. The example
apparatus further includes a data store to store the collected data, and a database proprietor interface to request demographic
Information from a database proprietor, the database proprietor interface to store the demographic information in association with
the media identifier in the data store.
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(87) Abstract: Methods, apparatus, systems and articles of manufacture to monitor media are disclosed. An example apparatus 1n-
cludes a software development kit provider to provide a software development kit to enable an application developer to create an ap -
plication developer to create a monitoring enabled application. The example apparatus further includes a monitoring data receiver to
receive data collected from a media device executing the monitoring enabled application, the data collected via the monitoring en -
abled application, the collected data including a media identifier and at least one of a device 1dentifier or a user 1dentifier. The ex -
ample apparatus further includes a data store to store the collected data, and a database proprietor mtertace to request demographic
information from a database proprietor, the database proprietor interface to store the demographic mformation in association with
the media identifier in the data store.
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METHODS AND APPARATUS TO MONITOR MEDIA
PRESENTATIONS

FIELD OF THE DISCLOSURE
[0002] This disclosure relates generally to monitoring media and, more particularly, to

methods and apparatus to monitor media presentations.

BACKGROUND
[0003] In recent years, media devices have been provided with Internet connectivity and
the ability to retrieve media from the Internet. As such, media exposure has shitted
away from conventional methods of presentation, such as broadcast television, towards
presentation via consumer devices accessing the Internet to retrieve media for display.
[0004] Media providers and/or other entities such as, for example, advertising
companies, broadcast networks, etc. are often interested in the viewing, listening, and/or
media behavior of audience members and/or the public in general. The media usage

and/or exposure habits of audience members as well as demographic data about the

audience members is collected and used to statistically determine the size and
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demographics of an audience of interest.

BRIEF DESCRIPTION OF THE DRAWINGS
|0005] FIG. 1 1s a block diagram of an example system constructed in accordance with
the teachings of this disclosure to monitor media presentations.
[0006] FIG. 2 1s a block diagram of an example implementation of the example
instrumented application of FIG. 1.
[0007] FIG. 3 is a block diagram of an alternate example implementation of the example
instrumented application of FIG. 1.
[0008] FIG. 4 1s a block diagram of an example implementation of the example
audience measurement entity of FIG. 1.
[0009] FIG. 5 1s a flowchart representative of example machine-readable instructions
that may be executed to implement the system of FIG. 1.
[0010] FIG. 6 15 a flowchart representative of example machine-readable instructions
that may be executed to implement the example mstrumented application of FIGS. 1, 2,
and/or 3.
[0011] FIG. 7 1s a flowchart representative of cxample machine-rcadablc instructions
that may be executed to implement the example audience measurement entity of FIGS. 1
and/or 4.
[0012] FIG. & 15 a block diagram of an example processor platform capable of executing
the example machine-readable instructions of FIGS. 5, 6, and/or 7 to implement the
example instrumented application of FIGS. 1, 2, and/or 3, and/or the example audience
measurement entity of FIGS. 1 and/or 4.
[0013] The figures are not to scale. Wherever possible, the same reference numbers will
be used throughout the drawing(s) and accompanying written description to refer to the

same or like parts.
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DETAILED DESCRIPTION
[0014] Monitoring companies desire to gain knowledge on how users interact with
mcdia devices such as smartphoncs, tablcts, laptops, smart tclcvisions, ctc. In particular,
the media monitoring companies want to monitor media presentations made at the media
devices to, among other things, monitor exposure to advertisements, determine
advertisement effectiveness, determine user behavior, 1identity purchasing behavior
associated with various demographics, etc.
[0015] As used herein, the term "media"” includes any type of content and/or
advertisement delivered via any type of distribution medium. Thus, media includes
television programming or advertisements, radio programming or advertisements,
movies, web sites, streaming media, etc. Example methods, apparatus, and articles of
manufacture disclosed herein monitor media presentations at media devices. Such
media devices may include, for example, Internet-enabled televisions, personal
computers, Internet-enabled mobile handsets (e.g., a smartphone), video game consoles
(¢.g., Xbox®, PlayStation® 3), tablet computers (¢.g., an 1Pad®), digital media players
(c.g., AppleTV®, a Roku® media player, a Slingbox®, ¢tc.), etc. In some examples,
mcdia monitoring information 1s aggregatcd to detcrmine owncrship and/or usage
statistics of media devices, relative rankings of usage and/or ownership of media
devices, types of uses of media devices (e.g., whether a device 18 used for browsing the
Internet, streaming media from the Internet, etc.), and/or other types of media device
information. In examples disclosed herein, monitoring information includes, but is not
limited to, media identifying information (e.g., media-identifying metadata, codes,
signatures, watermarks, and/or other information that may be used to 1dentify presented
media), application usage information (e.g., an 1dentifier of an application, a time and/or
duration of use of the application, a rating of the application, ¢tc.), and/or device and/or
uscr-identifying information (¢.g., a username, a media access control (MAC) address,
an Internet Protocol (IP) address, an Apple ID, a panelist identifier, etc.).
[0016] Media devices such as tablet computers (¢.g., an Apple 1Pad®, an Asus

Transformer™, etc.) present media using applications (sometimes referred to as “apps’™)
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that access, retrieve, request, and/or present media (e.g., Internet media). Many different
“apps’’ exist and can be downloaded by users through app stores such as, for example,
Applc 1Tuncs®, Google Play®, ctc. Hundrcds, 1f not thousands, of apps arc availablc in
the app stores that enable presentation of media. In some examples, “apps’™ can be
downloaded and/or 1nstalled from a location other than an app store such as, for
example, a website, a memory device (e.g., an SD card, a CD-ROM, etc.). Examples of
such applications include, but are not limited to, Hulu®, Netflix®, HBO Go®, etc.
[0017] Operating systems used on media devices are often closed platforms. That 1s, the
operating systems provide a limited set of functions that applications executed by the
media device can access via, for example, an Application Programming Interface (API).
In some examples, apps have access to a limited set of functionality for sharing data
with other apps and/or retrieving information from the operating system of the media
device. For example, applications may have access to a username used on the device
(¢.g., an Apple ID), applications may have access to a device identifier (e.g., a MAC
address), etc.

[0018] Traditionally, audience measurement entities (also referred to herein as "ratings
cntitics™) determine demographic rcach for advertising and mcedia programming bascd
on registered pancl members. That 1s, an audience measurement entity enrolls people
that consent to being monitored into a panel. During enrollment, the audience
measurement entity receives demographic information from the enrolling people so that
subsequent correlations may be made between advertisement/media exposure to those
panelists and different demographic markets. The audience measurement entity then
sets and/or retrieves a user and/or device 1dentifier so that subsequent impressions
related to the panelist can be associated with the panelist and/or the demographics of the
panelist. In exchange for providing detailed demographic information, panelists are
sometimes provided with incentives (¢.g., apps, gift cards, cash, entry into a raffle and/or
drawing, etc.). Accordingly, having a large panel can sometimes become cost

prohibitive.
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[0019] Use of panclist identifiers and/or demographic information associated with
individual panelists 1s sometimes referred to as panelist style measurement. In examples
discloscd herein, panclist stylc mcasurecment refers to mceasuring and/or monitoring a
group of users smaller than, but representative of, a larger population of users. For
example, a panel may include ten thousand users, while the entirety of users may be one
million. Records recerved 1n association with the ten thousand panclists are extrapolated
to form a projected representation of the entirety of users. For example, if the panel of
ten thousand panelists resulted 1n five hundred measured exposures to a particular
media, extrapolation may 1dentify that for one million users there were fifty thousand
exposures to the particular media.

[0020] Unlike traditional techniques in which audience measurement entities rely solely
on their own panel member data to collect demographics-based audience measurement,
example methods, apparatus, and/or articles of manufacture disclosed herein enable an
audience measurement entity to request demographic information from other entities
that operate based on user registration models. In some examples, data collected using a
user registration model 1s referred to as census style measurement because the database
mvolvced 18 so large. In cxamples discloscd hercin, census style mcasurement refers to
the measurement of all or substantially all of the users. In examples disclosed herein,
collection of records (e.g., records of media exposure) 1n association with all or
substantially all users reduces and/or eliminates the need to perform any extrapolation to
represent all users and/or user activity.

[0021] As used herein, a user registration model 1s a model in which users subscribe to
services of those entities by creating an account and providing demographic-related
information about themselves. Sharing of demographic information associated with
registered users of database proprietors enables an audience measurement entity to
extend or supplement their panel data with substantially reliable demographics
information from external sources (€.g., database proprictors), thus extending the

coverage, accuracy, and/or completeness of their demographics-based audience
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measurements. Such access also enables the audience measurement entity to monitor
persons who would not otherwise have joined an audience measurement panel.

[0022] Any cntity having a databasc 1dentifying decmographics of a sct of individuals
may coopcerate with the audience measurement entity. Such entities may be referred to
as "database proprictors" and include entities such as wireless service carriers, mobile
software/service providers, social networking sites (e.g., Facebook, Twitter, LinkedIn,
Google, etc.), online retailer sites (e.g., Amazon.com, Buy.com, etc.), and/or any other
Internet site that maintains user registration records (e.g., Yahoo!, MSN, Apple 1Tunes,
Experian, etc.) There are many database proprietors operating on the Internet. These
database proprictors provide services to large numbers of subscribers. In exchange for
the provision of the service, the subscribers register with the proprictor. As part of this
registration, the subscribers provide detailed demographic information. The database
proprietors, as part of the use of an application of the database proprictor (¢.g., a
Facebook app, a twitter app, ¢tc.) have access to and/or collect the user and/or device
identifier from the media device.

[0023] In contrast to demographic information received when enrolling panelists (where
a panclist 1s awarc of their sharing of decmographic information with the audicncc
measurement entity), demographic information retrieved from a database proprictor also
comes with data privacy concerns (because users may be unaware ot the sharing of such
information). To that end, users may approve or prevent the sharing of demographic
information on the part of the database proprictor. Further, to protect the 1dentities of
individuals, demographic information may, in some examples, be provided in the
aggregate. For example, demographic information may only be returned when one
hundred or more user and/or device 1dentifiers are provided to the database proprietor.
As described herein, users and/or application publishers may select whether their
demographic information may be collected from database proprictors individually
and/or 1n the aggregate.

[0024] In further contrast to demographic information received when enrolling panelists

(where the panelist 1s requested to provide very detailed demographic information to the
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audience measurement entity), the demographic information collected by the database
proprictor may not be very detailed. For example, the database proprietor might not
rcqucest decmographic information rclated to the uscr’s income, the uscr’s interests, the
user’s race, ¢te. Furthermore, difterent database proprictors may request and/or store
different information from the user. For example, a social media database proprictor
may store demographic information related to user’s race, interests, location, etc. while a
credit reporting database proprietor may store demographic information related to a
user’s financial information (e.g., income, credit score, etc.).

[0025] In some examples, to increase the likelihood that measured viewership 1s
accurately attributed to the correct demographics, example methods, apparatus, and/or
articles of manufacture disclosed herein use user information located 1n the audience
measurement entity's records (¢€.g., panelist information) as well as user information
located at one or more database proprictors (e.g., web service providers) that maintain
records or profiles of users having accounts therewith. The database proprictors also
store the user and/or device 1dentifier, thereby enabling demographic information to be
queried from the database proprietor based on the user and/or device identifier. In this
manncr, cxamplc mcthods, apparatus, and/or articlcs of manufacturce discloscd hercin
may be used to supplement user information maintained by a ratings entity (€.g., an
audience measurement company such as The Nielsen Company of Schaumburg, Illinois,
United States of America), that collects media exposure measurements, demographics,
and/or other user information with user information from one or more different database
proprietors (e.g., web service providers). To that end, some database proprietors may
only provide demographic information concerning users to the ratings entity in the
aggregate, whereas others may provide demographic information on an individual basis.
A database proprictor provides demographic information on an aggregate basis when
demographic information 1s provided only 1f such demographic information 1s requested
in association with a threshold number of users. For example, aggregated demographic
information may be provided when there are more than one hundred users 1dentified in

the request. However, any other threshold amount of users may additionally or
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alternatively be used. In contrast, demographic information provided on an individual
basis 1s provided when a single user 1s 1dentified 1n the request for demographic
information. Whcther to provide the decmographic information to the ratings entity i
the aggregate or individually may be determined by the database proprictor for any
reason such as, for example, privacy laws 1n the jurisdiction of the database proprietor,
business factors, technical limitations, etc.

[0026] The ratings entity may determine which database proprictor to request
demographic information from based on which database proprietor(s) provide data in the
aggregate versus which database proprietor(s) provide data on an individual basis. In
examples where the database proprietor provides data in the aggregate, the ratings entity
requests demographic information by supplying a threshold number of user 1dentifiers to
the database proprietor. In some examples, the database proprictor may not have
information for cach of the user identifiers. In some such examples, the database
proprictor may indicate which user identifiers are not included 1n the aggregated
demographic information. If the user and/or application publisher associated with that
record has granted permission to request demographic information on an individual
basis, the ratings cntity may then re-request decmographic information concerning thosc
user 1dentifiers from another database proprictor. Alternatively, the ratings entity may
request the demographic information 1n the aggregate from another database proprictor
that provides demographic information on an aggregate basis.

[0027] The use of demographic information from disparate data sources (e.g.,
demographic information from the panels of an audience measurement company and/or
registered user data of web service providers) results in improved reporting effectiveness
of metrics for both online and offhine advertising campaigns. Example techniques
disclosed herein use online registration data to identify demographics of users to track
quantities of impressions attributable to those users. As used herein, an impression
refers to an exposure to media (e.g., content and/or an advertisement). In Internet
advertising, a quantity of impressions or impression count 1s the total number of times

an advertisement or advertisement campaign has been accessed by a web population
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(¢.g., mcluding the number of times accessed as decreased by, for example, pop-up
blockers and/or increased by, for example, retrieval from local cache memory). Unique
imprcssion counts climinate duplicatc cxposurcs and, thus, only count onc ¢cxposurc pcr
person.

[0028] In examples disclosed herein, a software development kit (SDK) 1s provided to
application developers from, for example, an audience measurement entity or other
entity. The SDK facilitates instrumenting and/or otherwise enabling applications (e.g.,
media applications (such as streaming video applications), news applications, browser
applications, image applications, social media applhications, games, etc.) with monitoring
functionalities which are able to collect and transmit monitoring information (e.g., a user
and/or device 1dentifier, a media 1dentifier, etc.) to a monitoring entity (e.g., the audience
measurement entity). In particular, the application developers create apps that include
media monitoring functionality using the SDK. Accordingly, rather than relying on a
dedicated monitoring application installed on a panelist computer (¢.g., a tablet, a laptop,
a smartphone, ¢tc.), instrumented applications disclosed herein are mnstrumented with
monitoring istructions such that the istant apps effectively monitor themselves and/or
uscr intcraction(s) with the mstrumented apps. In somce cxamplcs, the mstrumentcd
application 1s referred to as a monitoring enabled application. Because the instrumented
applications monitor themselves, the instrumented applications and/or the monitoring
functionality provided by the SDK enables the instrumented application to, for example,
notify the monitoring entity (e.g., the audience measurement entity) when an app and/or
media associated with the app is presented, notify the monitoring entity (e.g., the
audience measurement) entity what media and/or app(s) 1s presented, notify the
monitoring entity (e.g., the audience measurement entity) how the apps and/or media 1s
being presented (e.g. via a tablet display, via a television, ¢tc.), notify the monitoring
entity (€.g., the audience measurement entity) of a duration of exposure of an app and/or
media associated with the app, ¢tc. In some examples, the media monitoring
functionality may be triggered by, for example presentation of a media element such as,

for example, a video, audio, and image, etc.
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[0029] Consider, for example, a media application instrumented with monitoring
functionality. Assume the instrumented application has been downloaded and/or
othcrwisc mstalled on a media device (¢.g., via purchasc 1n an app storc). During
operation of the mstrumented media application, the media application 1dentifies a user
and/or device 1dentifier as well as an 1dentifier of media presented by the media
application, and transmits such information to the audience measurement entity.

[0030] Since most of the clients providing monitoring information are not panelists and,
thus, are unknown to the audience measurement entity (and 1dentified by only the user
and/or device 1dentifier), 1t 18 advantageous to integrate demographic information
retrieved from the database proprietors to more accurately monitor the population of
users providing data for the 1dentified media.

[0031] Examples disclosed herein leverage the existing databases of database
proprictors to collect more extensive demographic data and/or user data for associating
with media impressions tracked on devices that execute apps. However, the audience
measurement entity 1s faced with several problems in accomplishing this end. For
example, a problem 1s presented as to how to access the data of the database proprictors
without compromising the privacy of the subscribers, the panclists, or the proprictors of
the tracked media. Another problem 1s how to access this data given the technical
restrictions imposed by app software platforms of mobile and/or media devices.

[0032] Example methods, apparatus and/or articles of manufacture disclosed heremn
enable tracking media impressions for media presented by apps that execute on media
devices (e.g., portable media devices, 10S media devices, etc.). In this manner, a
monitoring entity (e.g., an audience measurement entity (AME)) can track media
impressions on media devices.

[0033] Example methods, apparatus, and articles of manufacture disclosed herein can be
used to determine media impressions, content impressions, advertisement impressions,
content exposure, and/or advertisement exposure using user information, which 1s
distributed across different databases (e.g., different website owners, service providers,

ctc.) on the Internet. Not only do example methods, apparatus, and articles of

_ 10 -



CA 02875429 2014-11-28

WO 2014/172472 PCT/US2014/034389

manufacture disclosed herein enable more accurate correlation of Internet media
exposure to user (¢.g., demographics) information, but they also effectively extend panel
s1zcs and compositions becyond persons participating in the pancl of a monitoring cntity
(¢.g., an audience measurement entity and/or a ratings entity) to persons registered in
other Internet databases such as the databases of wireless service carriers, mobile
software/service providers, social medium sites (e.g., Facebook, Twitter, Google, etc.),
and/or any other Internet sites such as Yahoo!, MSN, Apple 1Tunes, Experian, etc. This
extension effectively leverages the media exposure tracking capabilities of a monitoring
entity (¢.g., the audience measurement entity) and the use of databases of non-AME
entities such as social media and/or other websites to create an enormous,
demographically accurate panel that results in accurate, reliable measurements of
exposures to media such as advertising and/or content (¢.g., programming).

[0034] Although the following examples refer to an audience measurement entity, any
monitoring entity may fill this role. FIG. 1 1s a block diagram of an example system
constructed in accordance with the teachings of this disclosure to monitor media
presentations. In the 1llustrated example of FIG. 1, to track media impressions on a
mcdia device 106, an audicnce mceasurcment centity (AME) 108 partners with or
cooperates with an app publisher 110 to download and 1nstall an instrumented
application 114 on the media device 106. In the illustrated example, the AME 108
provides (block 109) a software development kit (SDK) to the app publisher 110. The
SDK of the example of FIG. 1 1s a set of development tools (e.g., libraries (e.g.,
dynamically linked libraries (DLLSs)), application programming interfaces (APIs),
instructions, etc.) that enable the app publisher 110 to integrate monitoring functionality
into the mstrumented application 114. In examples disclosed herein, the monitoring
functionality enables 1dentification of a user and/or device 1dentifier 124, as well as
identification of a media ID 122 associated with presented media 118. The app
publisher 110 of the illustrated example may be a software app developer that develops

and distributes apps to media devices and/or a distributor that receives apps from
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software app developers and distributes the apps to media devices. The app publisher
110 provides (block 111) the instrumented application to an app source 112.

[0035] Thc cxamplc app sourcc 112 of the illustratcd cxamplc of FIG. 1 1s an app storc
such as, for example, the Apple 1Tunes® app store. In the 1llustrated example, the app
source 112 provides applications (e.g., apps) to users for use on their media device (e.g.,
media device 106 such as, for example, an 1IPad®). While in the illustrated example, the
example app source 112 1s the Apple 1Tunes® app store, any other app source, app store,
and/or repository of applications/apps may additionally or alternatively be used such as,
for example, Google Play, the Windows Phone app store, the Ubuntu Software Center, a
website, etc.

[0036] The example media device 106 of the 1llustrated example shown in FIG. 1 1s a
device that retrieves media from a media publisher 120 for presentation. In some
cxamples, the media device 106 1s capable of directly presenting media (¢.g., via a
display) while, in other examples, the media device 106 presents the media on separate
media presentation equipment (e.g., speakers, a display, etc.). Thus, as used herein a
"media device” may or may not be able to present media without assistance from a
sccond dcvice. Mcdia deviees arc typically consumcr clectronics devices. For cxamplc,
the media device 106 of the illustrated example 1s a tablet such as an Apple 1Pad®, and
thus, 1s capable of directly presenting media (e.g., via an itegrated display and
speakers). While 1n the 1llustrated example, a tablet 1s shown, any other type(s) and/or
number(s) of media device(s) may additionally or alternatively be used. For example,
Internet-enabled mobile handsets (e.g., a smartphone, an 1Pod®, etc.), video game
consoles (e.g., any generation of Xbox®, PlayStation®, etc.), tablet computers (e.g., an
1Pad®, a Motorola™ Xoom™, etc.), digital media players (e.g., a Roku® media player,
a Slingbox®, a Tivo®, ¢tc.), smart televisions, etc. may additionally or alternatively be
used.

[0037] Media devices such as the media device 106 of FIG. 1 traditionally include a
data store 119 (¢.g., a memory) for storing media and/or application executables. The

cexample data store 119 of the illustrated example of FIG. 1 may be any device for
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storing data such as, for example, flash memory, magnetic media, optical media, etc. In
the 1llustrated example, the data store 119 1s random access memory of the media device
106. Furthcrmorc, the data storcd in the data storc 119 may be 1n any data format such
as, for example, binary data, comma delimited data, tab delimited data, structured query
language (SQL) structures, etc. While 1n the 1llustrated example the data store 119 1s
illustrated as a single database, the data store 119 may be implemented by multiple
databases, and/or be stored in multiple memory locations of the media device.

[0038] In the illustrated example, to download and 1nstall the instrumented application
114 on the media device 106, a user of the media device instructs the media device 106
to retrieve the mstrumented application 114 from the app source 112. The app source
112 locates the requested mstrumented application 114, and transmits (block 113) the
istrumented application 114 to the media device 1035 for installation. In some
examples, the app source 112 and/or media device 106 may first obtain the consent of a
user of the media device 106 to participate in a media tracking program before
installation of the instrumented application 114. Such consent may confirm that the user
1s aware of the capabilities of the instrumented application (e.g., access to a user and/or
dcvice identificr, the ability to identify media presented within the application, the
ability to transmit monitoring information to the audience measurement entity, etc.)
[0039] In the 1llustrated example, the instrumented application 114 1s a media
application such as, for example Hulu®, Netflix®, HBO Go®, etc. However, any other
type of application may additionally or alternatively be instrumented such as, for
example, a game (e.g., Angry Birds®, Cut the Rope®, etc.), a social media application
(e.g., Facebook, Twitter, etc.), etc. The media device 106 (e.g., via the instrumented
application 114 and/or another application of the media device 106) presents media 118
received from a media publisher 120. The media 118 may be an advertisement, video,
audio, text, a graphic, a web page, news, educational media, entertainment media, or any
other type of media. In the illustrated example, the instrumented application 114

1dentifics the media 118 by identifying a media ID 122 provided in and/or 1in association
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with the media 118. In examples disclosed herein, the media ID 122 1s an ID3 tag
including media-identifying metadata, source-identifying metadata, etc.

[0040] In thc illustratcd cxamplc, thc AME 108 provides mcdia monitoring functionality
(¢.g., via the SDK) to the app publisher 110 for packaging with the instrumented
apphcation 114. In some examples, the app publisher 110 provides the media
monitoring functionality as a program separate from the instrumented application 114.
In other examples, the app publisher 110 compiles or otherwise includes the media
monitoring functionality in the instrumented application 114 rather than installing media
monitoring functionality as a program separate from the mstrumented application 114.
[0041] As further described in connection with FIGS. 2 and/or 3, the media monitoring
functionality of the instrumented application 114 includes instructions (e.g., Java, java
script, or any other computer language or script) that, when executed by the media
device 106, cause the media device 106 to collect and/or otherwise 1dentify the media ID
122 of the media 118 presented by the instrumented application 114 and/or the media
device 106, and to collect one or more user and/or device 1dentifier(s) 124 stored 1n the
data store 119 of the media device 106. The user and/or device identifier(s) 124 of the
illustratcd cxamplc includc 1dentificrs that can be uscd by correcsponding oncs of the
partner database proprictors 104a-b to 1dentify the user or users of the media device 106,
and to locate user information 102a-b corresponding to the user(s). For example, the
device/user 1dentifier(s) 124 may include hardware 1dentifiers (e.g., an international
mobile equipment 1dentity (IMEI), a mobile equipment 1dentifier (MEID), a media
access control (MAC) address, etc.), an app store 1dentifier (e.g., a Google Android ID,
an Apple ID, an Amazon ID, etc.), an open source unique device 1dentifier
(OpenUDID), an open device 1dentification number (ODIN), a login identifier (e.g., a
username), an email address, user agent data (¢.g., application type, operating system,
software vendor, software revision, ¢tc.), third-party service identifiers (€.g., advertising
service 1dentifiers, device usage analytics service 1dentifiers, demographics collection
service 1dentifiers), cookies, etc. In some examples, fewer or more device/user

identifier(s) 124 may be used. In addition, although only two partner database
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proprictors 104a-b are shown in FIG.1, the AME 108 may partner with any number
(¢.g., 1,2, 3,4, ctc.) of partner database proprictors to collect distributed user
information (c.g., thc uscr information 102a-b). In cxamplces discloscd hercin, the
database proprictors 104 collect and/or establish the device and/or user 1dentifier 124
via, for example, an application associated with the database proprictor 104, a user
registration process where a user of the media device 106 provides the device and/or
user 1dentifier 124, etc.

[0042] In the illustrated example, the device/user 1dentifier 124 1s set by a manufacturer
and/or operating system provider of the media device 106. For example, the device/user
identifier 124 for an 10S device (e.g., an Apple 1Pad®, an Apple 1IPhone®, etc.) may be
an Apple ID, set by Apple, Inc. for use with the Apple 1Tunes app store (¢.g., the app
source 112). That 1s, in some examples, the device/user 1dentifier 18 not set by the
database proprictor 104, and 1s not sct by the audience measurement entity 108.

[0043] In some examples, the types of device/user 1dentifiers 124 are different from
device to device depending on the type of device, the manufacturer of the device, the
software installed on the device, etc. For example, a media device having cellular 2G,
3G, and/or 4G capabilitics will have an assigned IMEI numbcer. Howcevcer, a mcdia
device capable of Wi-Fi, but not having cellular communication capabilities, will not
have an IMEI number. As such, one or more other parameter(s) of the Wi-F1 media
device may be used as the device/user 1dentifiers 124. Such other parameters may
include, for example, a MAC address, a login ID, or any other 1dentifier or information
available to the Wi-Fi1 capable device and that 1s not specific to cellular communications.
[0044] By being able to select or access multiple different types of device/user
identifiers 124, the AME 108 increases the opportunities for collecting corresponding
user information. For example, the AME 108 18 not tied to requesting user information
from a single source (¢.g., only one of the partner database proprictors 104a-b). Instead,
the AME 108 can leverage relationships with multiple partner database proprictors (€.g.,

the partner database proprictors 104a-b). If on¢ or some partner database proprietors are
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unable or become unwilling to share user data, the AME 108 can request the user data
from one or more other partner database propricetor(s).

[0045] In somc cxamplcs, the mcdia device 106 may not allow access to 1dentification
information stored 1in the media device 106. For such instances, the disclosed examples
enable the AME 108 to store an AME-provided identifier (e.g., an identifier managed
and tracked by the AME 108 such as a panelist identifier) in the media device 106 to
track media impressions on the media device 106. For example, the AME 108 may
provide instructions in the instrumented application 114 to set an AME-provided
1dentifier (e.g., a cookie, a register, etc.) in memory space (€.g., the memory 119)
accessible by and/or allocated to the instrumented application 114. In such examples,
the AME-provided 1dentifier set by the instrumented application 114 persists 1n the data
store 119 (e.g., a memory) even when the instrumented application 114 1S not running.
In this manner, the same AME-provided 1dentifier can remain associated with the media
device 106 for extended durations. In some examples in which the instrumented
application 114 sets an 1dentifier in the media device 106, the AME 108 may recruit a
user of the media device 106 as a panelist, and may store user information collected
from thc uscr during a panclist rcgistration proccss and/or may collcet such mformation
by monitoring user activities/behavior via the media device 106 and/or any other device
used by the user and monitored by the AME 108. In this manner, the AME 108 can
associate user information of the user (from panelist data stored by the AME 108) with
media exposures attributed to the user on the media device 106.

[0046] In the illustrated example, the instrumented application 114 sends (block 116)
the media ID 122 and the one or more device/user 1dentifier(s) 124 as collected data 126
to the AME 108. Alternatively, the instrumented application 114 may be configured to
send the collected data 126 to another collection entity (other than the AME 108) that
has been contracted by the AME 108 or is partnered with the AME 108 to collect media
ID’s (¢.g., the media ID 122) and device/user identifiers (€.g., the device/user
1dentifier(s) 124) from media devices (€.g., the media device 106). For example, the

collected data 126 may be transmitted to a collection facility and then forwarded (e.g.,
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proxied) to the AME 108. After receiving the collected data 126, the AME 108 sends
(block 117) the recerved device/user identifier(s) 124 to corresponding partner database
proprictors (c.g., the partncr databasc proprictors 104a-b) as part of a rcqucst for uscr
information (¢.g., the user information 102a-b) corresponding to the device/user
1dentifier(s) 124 so that the AME 108 can associate the user information with
corresponding media impressions of media (e.g., the media 118) presented at media
devices (e.g., the media device 106).

[0047] While in examples disclosed herein the instrumented application 114 transmits
the collected information directly to the AME 108, the collected information may be
transmitted to the AME 108 1n any other fashion. For example, collected information
may be transmitted to the database proprictor 104 from the mobile device 106, and then
periodically transmitted to the AME 108 by the database proprictor 104. Further, any
other third party (e.g., the app publisher 110, the media publisher 120, etc.) may be
involved 1n the transmission of the collected data 126 to the AME 108.

[0048] FIG. 2 1s a block diagram of an example implementation of the example
instrumented application 114 of FIG. 1. FIG. 3 1s a block diagram of an alternate
cxamplc implementation 115 of the cxamplc instrumented application 114 of FI1G. 1.
The instrumented applications 114, 115 of the illustrated examples of FIGS. 1, 2, and/or
3 are implemented as software downloadable via the Internet. As such, 1t 18
implemented as computer-readable mstructions which may be executed on a logic
circuit such as a hardware processor of the media device 106. In the 1llustrated example,
the instrumented application 114, 115 1s provided by the app source 112. However, the
instrumented application 114, 115 may be provided by any other entity. In some
examples, the mstrumented application 1s installed on the media device 106 by the user
by downloading the instrumented application 114, 115 from the app source 112 (e.g.
Apple 1Tunes, Google play, etc.).

[0049] The mstrumented application 114 of the 1llustrated example of FIG. 2 does not
present media 1tself, but rather, interfaces with another application of the media device

106 to present media. In contrast, the instrumented application 115 of the 1llustrated
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example of FIG. 3 presents media retrieved from the media provider 110 via a media
presenter 310,

[0050] In examples disclosed herein, the instrumented application 114, 115 is
implemented to include monitoring functionality provided by the monitoring entity via,
for example, a software development kit (SDK). In such examples, the monitoring
functionality transmits monitoring information to the AME 108. In the illustrated
examples of FIGS. 2 and/or 3, the example instrumented application 114, 1135 includes a
media monitor 220, a monitoring data controller 230, and a user identifier retriever 240.
In addition, the example instrumented application 115 of the illustrated example of FIG.
3 includes a media presenter 310.

[0051) The example media monitor 220 of the illustrated example of FIGS. 2 and/or 3 is
implemented by computer executable instructions. The media monitor 220 of FIGS. 2
and/or 3 is downloaded with the instrumented app 114 and is initiated when the
instrumented application 114 is launched on the media device 106. The media monitor
220 of the 1llustrated example extracts metering data (e.g., metadata, signatures,
watermarks, etc.) from the media presented by the media device (e.g., via the media
presenter 310 of FIG. 3 or a separate application). For example, the media monitor 220
can implement functionality provided by a software development kit (SDK) to extract
one or more audio watermarks, one or more video (e.g., image) watermarks, etc.,
embedded 1n the audio and/or video of the presented media. For example, the media
may include pulse code modulation (PCM) audio data or other types of audio data,
uncompressed video/image data, etc. In the illustrated example, the media monitor 220
identifies metadata contained in an ID3 tag transmitted as part of and/or in association
with the presented media. In the illustrated example, the ID3 tag includes media-
identifying metadata and/or source-identifying metadata. Example methods and
apparatus to transcode watermarks into ID3 tags identifiable by the media monitor 220
are disclosed in US Patent Application Serial No. 13/341,646, US Patent Application
Serial No. 13/341,661.
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[0052] Audio watermarking 1s a technique used to 1dentify media such as television
broadcasts, radio broadcasts, advertisements (television and/or radio), downloaded
mcdia, strcaming mcdia, prepackaged media, cte. Existing audio watcrmarking
techniques 1dentity media by embedding one or more audio codes (€.g., one or more
watermarks), such as media identifying information and/or an 1dentifier that may be
mapped to media identifying information, mto an audio and/or video component. In
some examples, the audio and/or video component 1s selected to have a signal
characteristic sufficient to hide the watermark from human detection (e.g., masked from
hearing). This 1s sometimes referred to as stenographic encoding. As used herein, the
terms “code” or “watermark” are used interchangeably and are defined to mean any
1dentification information (¢.g., an 1dentifier) that may be mserted or embedded 1n the
audio or video of media (e.g., a program or advertisement) for the purpose of identifying
the media or for another purpose such as tuning (¢.g., a packet identifying header). As
used herein “media” refers to audio and/or visual (still or moving) content and/or
advertisements. To 1dentify watermarked media, the watermark(s) are extracted and
used to access a table of reference watermarks that are mapped to media identifying
information.

|0053] Unlike media monitoring techniques based on codes and/or watermarks included
with and/or embedded 1n the monitored media, fingerprint or signature-based media
monitoring techniques generally use one or more inherent characteristics of the
monitored media during a monitoring time 1nterval to generate a substantially unique
proxy for the media. Such a proxy is referred to as a signature or fingerprint, and can
take any form (e.g., a series of digital values, a waveform, etc.) representative of any
aspect(s) of the media signal(s)(e.g., the audio and/or video signals forming the media
presentation being monitored). Good signatures are repeatable when processing the
same media presentation, but are unique relative to other (e.g., different) presentations of
other (e.g., different) media. Accordingly, the term “fingerprint” and ““signature’ are
used mterchangeably herein and are defined herein to mean a proxy for identifying

media that 18 generated from one or more inherent characteristics of the media.
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[0054] Signature-based media monitoring generally involves determining (e.g.,
generating and/or collecting) signature(s) representative of a media signal (e.g., an audio
signal and/or a video signal) output by a monitored media device and comparing the
monitored signature(s) to one or more references signatures corresponding to known
(e.g., reference) media sources. Various comparison criteria, such as a cross-correlation
value, a Hamming distance, etc., can be evaluated to determine whether a monitored
signature matches a particular reference signature. When a match between the
monitored signature and one of the refercnce signaturcs is found, the monitored media
can be 1dentified as corresponding to the particular reference media represented by the
reference signature that matched the monitored signature. Because attributes, such as an
identifier of the media, a presentation time, a broadcast channel, etc., are collected for
the reterence signature, these attributes may then be associated with the monitored
media whose monitored signature matched the reference signature. Example systems
for 1dentifying media based on codes and/or signatures are long known and were first
disclosed in Thomas, US Patent 5,481,294,

[0055] In some examples, the code/watermark itself and/or data representing the
code/watermark is transmitted with and/or in association with the media as media-
dentitying metadata. The media-identifying metadata may be formatted in a text or
binary format such as, for example, an [D3 tag. In some examples, the media-
1dentifying metadata includes the code/watermark. However, in some other examples,
the media-identifying metadata is derived from and/or representative of the
code/watermark, and/or a signature, etc. Example methods and apparatus to transcode
watermarks into ID3 tags are disclosed in US Patent Application Serial No. 13/341,646,
US Patent Application Serial No. 13/341,661, US Patent Application Serial No.
13/443,596, US Patent Application Serial No. 13/793,991, US Patent Application Serial
No. 13/455,961, US Patent Application Serial No. 13/793,974, US Patent Application
Serial No. 13/472,170, US Patent Application Serial No. 13/793,983, US Patent
Application Serial No. 13/767,548, US Patent Application Serial No. 13/793,959,and US|
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Patent Application Serial No. 13/778,108.

[0056] In the illustrated example of FIGS. 2 and/or 3, the example media monitor 220
determines (e.g., extracts, transforms, derives, decodes, converts, etc.) the media-
identifying metadata (e.g., such as media identifying information, source identifying
information, watcrmarks, codes, etc.) associated with, and/or transmitted with the media
(e.g., in an ID3 tag, in a Hypertext Transfer Protocol (HTTP) Live Streaming (HLS)
manifest, in an Moving Pictures Experts Group version 2 (MPEG?2) transport stream, in
a timed text track, in an encryption key associated with the media, etc.). The media-
identifying metadata may be a code in, for example, a text or binary format located in an
ID3 tag associated with the media. In some examples, the media monitor 220 converts

- the metering data into a text and/or binary format for transmission to the AME 108.
[0057] The example monitoring data controller 230 of the illustrated example of FIGS.
2 and/or 3 1s implemented by computer executable instructions. In the illustrated
example, the monitoring data controller 230 manages records stored in the data store
119. For example, the data controller 230 controls transmission of stored records (e.g.,
the collected data 126), deletion of aged records, determining if a storage threshold of
the data store 119 is exceeded, etc.

[0058] The example user identifier retriever 240 illustrated in FIGS. 2 and/or 3 is
implemented by computer executable instructions. The example user identifier retriever
240 of the illustrated example retrieves the user and/or device identifier 124 from the
data store 119. In some examples, the user identifier retriever 240 interacts with an
operating system (e.g., Apple 10S, Google Android, etc.) to retrieve the user and/or
device identifier 124.

[0059] The example media presenter 310 of the illustrated example of FIG. 3 is
implemented by compu.ter executable instructions. In the illustrated example, the media
presenter 310 mteracts with a QuickTime® application programming interface (API) to
display media via the media device 106. While in the illustrated example, the

QuickTime® API is used, any other media presenting framework may additionally or
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alternatively be employed. For example, the media presenter 310 of the 1llustrated
example may interact with an Adobe® Flash® media presentation framework.

[0060] FIG. 4 15 a block diagram of an ¢cxamplc implecmentation of the cxamplc
audience measurecment entity 108 of F1G. 1. The audience measurement entity 108 of
the 1llustrated example 1s a facility of an audience measurement entity (e.g., the Nielsen
Company (US) LLC) and includes an mterface to receive reported metering information
(e.g., metadata) from the media device 106 via a network such as, for example, the
Internet. The example audience measurement entity 108 of the illustrated example of
FIG. 1 includes a software development kit (SDK) provider 410, a monitoring data
receiver 420, a data store 430, a database proprietor interface 440, and a reporter 450.
[0061] The example SDK provider 410 of the 1llustrated example of FIG. 1 1s
implemented by a logic circuit such as a semiconductor (¢.g., silicon) based processor
executing instructions, but it could additionally or alternatively be implemented by an
application specific integrated circuit (ASIC), a programmable logic device (PLD), a
field programmable logic device (FPLD), an analog circuit, and/or other digital circuitry.
The example SDK provider 410 of FIG. 4 provides instructions to application
dcvelopers (c.g., the app publisher 110) to facilitate crcation of the mnstrumented
application 114. In some examples, the SDK 18 provided such that the application
developer(s) can itegrate the SDK, libraries (e.g., DLLS), and/or application
programming interfaces (APIs) of the SDK into existing applications. While 1n the
illustrated example the monitoring components are provided as an SDK, the monitoring
components instrumented by the SDK and/or monitoring instructions provided via the
SDK may be provided in any other fashion. For example, the monitoring components
may be provided as an application programming interface (API), a plugin, an add-on,
libraries, etc.

[0062] The example monitoring data receiver 420 of the illustrated example of FIG. 4 1s
implemented by a logic circuit such as a silicon based processor executing instructions,
but it could additionally or alternatively be implemented by an ASIC, a PLD, an FPLD,

an analog circuit, and/or other digital circuitry. The example monitoring data receiver
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420 of FIG. 4 receives media monitoring information such as the collected data 126
(¢.g., media identitiers 122 and/or device/user identifiers 124) from the instrumented
application 114. As discloscd hcrein, media monitoring information may mclude mcdia-
1dentifying information (e.g., media-identitying metadata, codes, signatures,
watermarks, and/or other information that may be used to 1dentify presented media),
application usage information (e.g., an 1dentifier of an application, a time and/or
duration of use of the application, a rating of the application, etc.), user-identifying
information (e.g., demographic information, a panelist 1dentifier, a username, etc.),
device 1dentifying information (e.g., a MAC address, an IP address, a device serial
number, etc.) etc. The monitoring data receiver 420 stores the recerved monitoring
information 1n the data store 430.

[0063] In the 1llustrated example, the monitoring data receiver 420 implements an HTTP
interface. HTTP requests are sent with the media monitoring information in their
payload by the instrumented application 114 to the monitoring data receiver 420. The
requests may not be intended to actually retrieve media, but are instead used as a vehicle
to convey the metering information. Thus, the HTTP requests may be referred to as
“dummy rcquests.” Thc AME 108 1s provided with softwarc (¢.g., a dacmon) to cxtract
the metering information from the payload of the dummy request(s). Additionally or
alternatively, any other method(s) to transter the metering information may be used such
as, for example, an HTTP Secure protocol (HTTPS), a file transter protocol (F'TP), a
secure file transfer protocol (SFTP), an HT'TP and/or HTTPS GET request, an HTTP
and/or HTTPS POST request, etc.

[0064] In the illustrated example, the example monitoring data receiver 420 stores and
analyzes the monitoring information recetved from the mstrumented application(s) 114
from different media devices. For example, the example monitoring data receiver 420
may sort and/or group metering information by media publisher 120 (e.g., by grouping
all metering data associated with a particular media publisher 120, and/or associated
with a particular instrumented application 114). Any other processing of media

monitoring information may additionally or alternatively be performed. In some
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examples, the monitoring data receiver 420 adds a timestamp to the media monitoring
information upon receipt. Timestamping (€.g., recording a time that an event occurred)
cnablcs accuratc 1dentification and/or corrclation of mcdia that was presented with the
demographics of the user(s) of the media device(s).

[0065] The example data store 430 of the 1llustrated example of FIG. 4 may be any
device for storing data such as, for example, flash memory, magnetic media, optical
media, etc. The data store 430 of the illustrated example of FIG. 4 stores monitoring
information received at the monitoring data recerver 420 (e.g., the collected data 126,
etc.). However, the data store 430 may additionally or alternatively store any other
information. Furthermore, the data stored in the data store 430 may be 1n any data
format such as, for example, binary data, comma delimited data, tab delimited data,
structured query language (SQL) structures, etc. While 1n the illustrated example the
data store 430 1s 1llustrated as a single database, the data store 430 may be implemented
by multiple databases, and/or be stored in multiple memory locations of the media
device.

[0066] The example database proprictor interface 440 of the illustrated example of FIG.
4 1s implemented by a logic circuit such as a hardwarc proccssor cxccuting instructions,
but 1t could additionally or alternatively be implemented by an ASIC, a PLD, an FPLD,
an analog circuit, and/or other digital circuitry. The example database proprictor
iterface 440 requests demographic information 139 (e.g., the user information 102 of
FIG. 1) from the database proprietors 104. In the 1llustrated example, to request such
information the database proprictor interface 440 transmits device/user identifiers 124 to
the database proprietor 104. In the illustrated example, the example database proprietor
interface 440 implements a database driver such as an Open Database Connectivity
(ODBC) driver to communicate with the database proprictor. However, any other
method of communicating with the database proprictor may additionally or alternatively
be used such as, for example, HTTP communications, FTP communications, SQL

queries, etc.
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[0067] In some examples, the database proprictor interface 440 transmits a single
device/user 1dentifier 124 at a time. However, to protect privacy, the database proprictor
104 may rcspond to such rcquests for decmographic information 139 1n the aggregatce and
require a minimum threshold of device/user 1identifiers 124 to sutficiently mask the
demographic information associated with any single particular device and/or user. In
the 1llustrated example, the mimmimum threshold 1s one hundred device/user 1dentitiers.
However, any other minimum threshold may additionally or alternatively be used such
as, for example, two hundred device/user 1dentifiers, one thousand device/user
1dentifiers, ten thousand device/user i1dentifiers, etc.

[0068] The example reporter 450 of the 1llustrated example of FIG. 4 1s implemented by
a logic circuit such as a central processing unit (CPU) executing istructions, but it
could additionally or alternatively be implemented by an ASIC, a PLD, an FPLD, an
analog circuit, and/or other circuitry. The reporter 450 generates reports indicative of
media exposure metrics and/or application usage metrics (¢.g., ratings, impressions, ¢tc. )
based on one or more different types of client devices (e.g., personal computers, portable
devices, mobile phones, tablets, etc.). For example, the reporter 450 compiles media
cxposurc mctrics bascd on the corrclation of the mcdia-identifying mformation, the
application usage information, and the user-identifying mformation. A report 1s then
generated to indicate media exposure and/or application usage statistics. In some
examples, the exposure measurements provide ratings information for different media
(e.g., a particular television show, a particular website, a particular movie, etc.) In some
examples, the exposure measurements indicate ratings iformation and/or usage
statistics for different instrumented applications.

[0069] Additionally or alternatively, popularities of different types of media across
different device types may be reported. Such different types of media may be, for
cxample, news, movies, television programming, on-demand media, Internet-based
media, games, streaming games, advertisements, etc. Such comparisons may be made
across any type(s) and/or numbers of devices including, for example, cell phones, smart

phones, dedicated portable multimedia playback devices, 1IPod® devices, tablet

_05



CA 02875429 2014-11-28

WO 2014/172472 PCT/US2014/034389

computing devices (€.g., an 1IPad®), standard-definition (SD) televisions, high-definition
(HD) televisions, three-dimensional (3D) televisions, stationary computers, portable
computcrs, Intcrnct radios, ctc. Any other type(s) and/or number of media and/or
devices may be analyzed. The report may also associate the media exposure metrics
with demographic segments (e.g., age groups, genders, ethnicities, etc.) corresponding to
the user(s) of the client device(s). Additionally or alternatively, the report may associate
the media exposure metrics with metric indicators of the popularity of the artist, genre,
song, title, etc., across one or more user characteristics selected from one or more
demographic segment(s), one or more age group(s), one or more gender(s), and/or any
other user characteristic(s).

[0070] In some examples, the media exposure metrics are used to determine
demographic reach of streaming media, ratings for streaming media, engagement indices
for streaming media, user affinities associated with streaming media, broadcast media,
and/or any other audience measure metric associated with streaming media and/or
locally stored media. While 1n the 1llustrated example, the media exposure metrics are
used to provide information for streaming media, the media exposure metrics may be
uscd to providce information for any other typce of media such as, for cxample, wcebsitcs,
non-streaming media, etc. In some examples, the media exposure metrics are audience
share metrics indicative of percentages of audiences for different applications and/or
types of applications that accessed the same media. For example, a first percentage of
an audience may be exposed to news media via a browser application, while a second
percentage of the audience may be exposed to the same news media via a news reader
application.

[0071] Although for simplicity, the above discussion focuses on a single media device
106, a single instrumented app 114, a single media publisher 120, a single app source
112, and a simngle AME 108, any number of any of these elements may be present. For
example, 1n a typical implementation, it 1s expected that multiple app sources will offer
multiple different instrumented apps to the public at large. Thus, it 1s expected that there

will be many media devices accessing such apps, and that a significant portion of the
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users will use such instrumented applications. Thus, 1t 1s expected that there will be
many 1nstances of the above processes conducted across many devices at the
ovcrlapping and/or distinct times. Thus, for cxamplc, there may be many instantiations
of the machine-readable mstructions disclosed 1n the above tlowcharts operating at the
same or different time. Some of these instances may be implemented as parallel threads
operating on a same device.

[0072] While an example manner of implementing the audience measurement entity
(AME) 108 of FIG. 1 and/or the instrumented application 114 of FIG. 1 1s illustrated in
FIGS. 2, 3, and/or 4, one or more of the elements, processes and/or devices 1llustrated n
FIGS. 2, 3, and/or 4 may be combined, divided, re-arranged, omitted, eliminated and/or
implemented 1n any other way. Further, the example media presenter 310, the example
media monitor 220, the example monitoring data controller 230, the example user
identifier retriever 240, and/or, more generally, the example instrumented application
114, 1135 of FIGS. 2 and/or 3, and/or the example SDK provider 410, the example
monitoring data receiver 420, the example data store 430, the example database
proprictor 440, the example reporter 450, and/or, more generally, the example AME 108
of FIG. 4 may b¢c implecmented by hardware, softwarc, firmwarc and/or any combination
of hardware, software and/or firmware. Thus, for example, any of the example media
presenter 310, the example media monitor 220, the example monitoring data controller
230, the example user 1dentifier retriever 240, and/or, more generally, the example
istrumented application 114, 115 of FIGS. 2 and/or 3, and/or the example SDK
provider 410, the example monitoring data receiver 420, the example data store 430, the
example database proprictor 440, the example reporter 450, and/or, more generally, the
example AME 108 of FIG. 4 could be implemented by one or more analog or digital
circuit(s), logic circuits, programmable processor(s), application specific integrated
circuit(s) (ASIC(s)), programmable logic device(s) (PLD(s)) and/or field programmable
logic device(s) (FPLD(s)). When reading any of the apparatus or system claims of this
patent to cover a purely software and/or firmware implementation, at Ieast one of the

example media presenter 310, the example media monitor 220, the example monitoring
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data controller 230, the example user 1dentifier retriever 240, and/or, more generally, the
example instrumented application 114, 115 of FIGS. 2 and/or 3, and/or the example
SDK provider 410, the cxamplc monitoring data rceciver 420, the cxamplce data storce
430, the example database proprictor 440, the example reporter 450, and/or, more
generally, the example AME 108 of FIG. 4 1s/are hereby expressly defined to include a
tangible computer readable storage device or storage disk such as a memory, a digital
versatile disk (DVD), a compact disk (CD), a Blu-ray disk, etc. storing the software
and/or firmware. Further still, the example instrumented application 114 of FIGS. 2
and/or 3, and/or the audience measurement entity 108 of FIG. 4 may include one or
more elements, processes and/or devices in addition to, or instead of, those 1llustrated in
FIG. 4, and/or may include more than on¢ of any or all of the 1llustrated elements,
processes and devices.

[0073] Flowcharts representative of example machine readable mstructions for
implementing the example mstrumented application 114, 115 of FIGS. 2 and/or 3,
and/or the example audience measurement entity 108 of FIG. 4 are shown 1n FIGS. 3, 6,
and/or 7. In these examples, the machine readable instructions comprise a program(s)
for cxccution by a proccssor such as the proccssor 812 shown 1n the cxamplc proccssor
platform 800 discussed below 1n connection with FIG. 8. The program may be
embodied m software stored on a tangible computer readable storage medium such as a
CD-ROM, a tloppy disk, a hard drive, a digital versatile disk (DVD), a Blu-ray disk, or a
memory associated with the processor 812, but the entire program and/or parts thercof
could alternatively be executed by a device other than the processor 812 and/or
embodied in firmware or dedicated hardware. Further, although the example program is
described with reference to the flowchart 1llustrated in FIGS. 5, 6, and/or 7, many other
methods of implementing the example instrumented application 114, 115 of FIGS. 2
and/or 3, and/or the example audience measurement entity 108 of FIG. 4 may
alternatively be used. For example, the order of execution of the blocks may be

changed, and/or some of the blocks described may be changed, eliminated, or combined.
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[0074] As mentioned above, the example processes of FIGS. 5, 6, and/or 7 may be
implemented using coded instructions (e.g., computer and/or machine readable
istructions) storcd on a tangiblc computcr rcadable storage mcedium such as a hard disk
drive, a flash memory, a read-only memory (ROM), a compact disk (CD), a digital
versatile disk (DVD), a cache, a random-access memory (RAM) and/or any other
storage device or storage disk 1n which information 1s stored for any duration (e.g., for
extended time periods, permanently, for brief instances, for temporarily buffering,
and/or for caching of the information). As used herein, the term tangible computer
readable storage medium 1s expressly defined to include any type of computer readable
storage device and/or storage disk and to exclude propagating signals. As used herein,
"tangible computer readable storage medium" and "tangible machine readable storage
medium" are used interchangeably. Additionally or alternatively, the example processes
of FIGS. 5, 6, and/or 7 may be implemented using coded instructions (¢.g., computer
and/or machine readable instructions) stored on a non-transitory computer and/or
machine readable medium such as a hard disk drive, a flash memory, a read-only
memory, a compact disk, a digital versatile disk, a cache, a random-access memory
and/or any othcr storage device or storage disk 1n which information 1s storcd for any
duration (¢.g., for extended time periods, permanently, for brietf instances, for
temporarily buttering, and/or for caching of the information). As used herein, the term
non-transitory computer readable medium 1s expressly defined to include any type of
computer readable device or disk and to exclude propagating signals. As used herein,
when the phrase "at least" 1s used as the transition term in a preamble of a claim, it 1s
open-ended in the same manner as the term "comprising” 1s open ended.

[0075] FIG. 5 1s a flowchart representative of example audience measurement entity 108
and/or the example instrumented application 114, 115 of FIGS. 1, 2, 3, and/or 4. The
cxample program 500 of FIG. 5 begins when the SDK provider 410 provides a software
development kit (SDK) to the app publisher 110 (block 510). The SDK enables the
application publisher 110 to create the instrumented application 114. In the 1llustrated

example, monitoring functionality 1s provided via an SDK. However, monitoring
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functionality may be provided via, for example, an API, a programming library, a
dynamically linked library (DLL), a plug-in, an add-on, etc.

[0076] In the 1llustratcd cxamplc, a uscr of the mcedia device 106 instructs the media
device 106 to 1nstall the mnstrumented application (block 520). In the illustrated
example, the media device 106 1nstalls the instrumented application 114 from an app
source 112 such as, for example, Apple 1Tunes, Google Play, etc. In some examples, the
instrumented application 114 1s provided directly to the media device 106 via, for
example, a website, a mailed compact disc, etc. In some examples, the instrumented
application 114 1s provided to a media device manufacturer and/or reseller. In examples
where the mstrumented application 114 1s provided to the media device manufacturer,
the media device manufacturer may design (e.g., develop, produce, manutacture, ¢tc.)
the media device with the instrumented application 114 as an integrated component. In
examples where the mstrumented application 114 1s provided to the reseller, the reseller
may 1nstall (¢.g., modity, alter, adapt, etc.) the mstrumented application 114 on the
media device 106 at or prior to the time of sale of the media device to the retailer and/or
to the end user (¢.g., the consumer).

[0077] When exccuted by the media device 106, the instrumented application 114
gathers configuration information (block 522). In the 1llustrated example of FIG. 3,
configuration information instructs the instrumented application 114 as to how the
mstrumented application 114 should operate. For example, application publisher(s) may
wish to enable/disable the use of census style measurement, enable/disable the use of
panelist style measurement, and/or enable/disable the collection of demographic
information from the database proprictors in the aggregate and/or individually. In some
examples, application publisher(s) may wish to disable media monitoring functionality
of the instrumented application 114 entirely. Furthermore, in some examples the
application publisher(s) may wish to allow the user to select how the instrumented
application operates 114 via, for example, an opt-in and/or an opt-out. That 1s, users
may be able to override the configuration information and, instead, instruct the

instrumented application 114 as to how the instrumented application 114 should operate
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with respect to enabling/disabling census style measurement, enabling/disabling panelist
style measurement, and/or enabling/disabling collection of demographic information
from thc databasc proprictors 1n thc aggrcgate and/or individually. Uscrs may ovcerride
the configuration information because, for example, local privacy laws may restrict the
collection of monitoring information, the user may object to beimng monitored, etc.
[0078] In the 1llustrated example, the instrumented application 114 gathers the
configuration information via the Internet. In the illustrated example, the configuration
information 1s provided as an electronically readable file (e.g., an extensible markup
language (XML) document, a text file, etc.). In some examples, the instrumented
application 114 retrieves the configuration information from the application publisher
110. However, 1n some other examples the instrumented application 114 retrieves the
configuration information from another location such as, for example, the app source
112, the audience measurement entity 108, etc. However, in some examples, the
configuration information 1s stored locally on the media device 106. In some examples,
the locally stored configuration information 1s editable and/or modifiable by a user
and/or an application operated by a user. In some examples, the locally stored
configuration information 1s includcd as part of the instrumcentcd application 114. That
18, the configuration mnformation 1s included as part of the instrumented application
provided by the app source 112. The application publisher 110 may then modify the
configuration information via, for example, an application update.

[0079] In the 1llustrated example, the configuration information 1s gathered each time
the instrumented application 114 1s started. However, in some examples, the
configuration information 1s gathered at another time such as, for example, when the
istrumented application 114 1s mstalled, when the instrumented application 114 1s
updated, at the request of a user, periodically (e.g., every hour, once a week, monthly,
ete.), etc.

[0080] The mstrumented application 114 then mspects the configuration information to
determine whether census style measurement 1s enabled (e.g., a flag associated with

census style measurement 18 set) (block 524). As described above, when census style
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measurement 1S used, the user 1s 1dentified using the device and/or user identifier. When
census style measurement 18 enabled, control proceeds to block 530. In some examples,
thc configuration information may indicatc that census stylc mcasurcment 1s disabled
(block 524). If census style measurement 1s disabled, the mstrumented application 114
mspects the configuration information to determine whether panelist style measurement
1s enabled (e.g., a flag associated with panelist style measurement 1s set) (block 526).
As disclosed above, when panelist style measurement 1s enabled, the user 1s 1dentified
using an AME-provided panelist identifier. If panelist style measurement 1s enabled,
(block 526), control proceeds to block 532. In some examples, the configuration
information indicates that neither census style measurement nor panelist style
measurement should be enabled. In such an example, the mstrumented application 114
takes no further monitoring action(s) as the configuration information indicates that
monitoring should not be enabled. Any manner of enabling and/or disabling the various
modes may be used. For example, a first flag may be used to indicate whether any form
of monitoring 1s used and a second flag may be set to a first state to indicate panelist
style monitoring, and to a second state to indicate census style monitoring.

[0081] If census style mcasurecment 1s cnabled (block 524), the instrumcentced application
114, when executed by the media device 106, collects and/or reports media monitoring
information (e.g., the collected data 126) to the monitoring data receiver 420 of the
AME 108 (block 530). In examples disclosed herein, media monitoring information
includes, but 1s not limited to, media 1dentifying information (e.g., media-identifying
metadata, codes, signatures, watermarks, and/or other information that may be used to
identify presented media), application usage information (e.g., an 1dentifier of an
application, a time and/or duration of use of the application, a rating of the application,
¢tc.), and/or the device and/or user 1dentifier (e.g., an Apple ID, demographic
information, a username, a device scrial number, a MAC address, an IP address, etc.).
Further, the media monitoring information may include an indication of the permission
given by the user and/or the application publisher 110. For example, the configuration

information may indicate that census style measurement 1s used. Furthermore, the
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configuration information may indicate whether the demographic information of the user
may be retrieved from the database proprictor on an individual and/or aggregate basis.
That 1s, diffcrent application publishers 110 and/or diffcrent uscrs may sclcet different
permissions. For example, a first user and/or application publisher 110 may enable
census monitoring with demographic information being collected from the database
proprictor(s) on an individual basis, while a second user and/or application publisher
110 may enable census monitoring with demographic information being collected from
the database proprietor(s) in the aggregate. To enable the example ratings entity to carry
out the wishes of the user and/or application publisher, the example media monitoring
information includes one or more ndicators (e.g., flags) indicating whether demographic
information may be collected from the database proprictor(s) individually and/or 1n the
aggregate.

[0082] If panclist style measurement 18 enabled (block 526), the instrumented
application 114, when executed by the media device 106, collects and/or reports media
monitoring mformation (¢.g., the collected data 126) to the monitoring data receiver 420
of the AME 108 (block 530). In examples disclosed herein, media monitoring
information includcs, but 1s not limitced to, media identifying information (c¢.g., mcdia-
1dentifying metadata, codes, signatures, watermarks, and/or other information that may
be used to 1dentity presented media, an 1D3 tag), application usage information (e.g., an
1dentifier of an application, a time and/or duration of use of the application, a rating of
the application, etc.), and/or an AME-provided 1dentifier (e.g., a panelist identifier,
demographic information, a biometric identifier, personally identifiable information,
etc.) Further, the media monitoring information may include an indication of the
permission given by the user and/or the application publisher 110.

[0083] In the 1llustrated example, after the AME 108 receives the media monitoring
information from the media device 106 implementing census style measurement, the
database proprictor interface 440 sends the device/user identifier(s) to the database
proprictor 104 as a request for demographic information (block 540). In some

cexamples, the database proprictor intertace 440 sends multiple received device/user
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1dentifiers associated with an impression for the same media ID. By requesting
demographic information from the database proprictor 104 in the aggregate,
dcmographic information for any singlc uscr 1s madc anonymous. Additionally or
alternatively, the database proprictor intertace 440 may send a single device/user
1dentifier associated with an impression for the media ID, to recerve demographic
information on an individual basis.

[0084] In the 1llustrated example, after the AME 108 receives the media monitoring
information from the media device 106 implementing panelist style measurement, the
AME 108 determines demographic information associated with the device and/or user
1dentifier 124 (block 542). In the illustrated example, the demographic information 1s
stored 1n, for example, the data store 430.

[0085] Based on the returned demographic information and/or the locally determined
demographic information, the reporter 450 of the AME 108 generates a report based on
the association of the media monitoring information (¢.g., impressions for a particular
media) and the received and/or determined demographic information (block 550). The
report may, for example, indicate a demographic breakdown of the types of users to
which diffcrent media presented.

|0086] FIG. 6 1s a tlowchart representative of example machine-readable instructions
that may be executed to implement the example instrumented application of FIGS. 1, 2,
and/or 3. The example program 600 of FIG. 6 begins when the example mnstrumented
application 114 1s installed. In the illustrated example, the application 114 1s nstalled
via an “app store” (e.g., Apple 1Tunes, Google Play, etc.). However, the application 114
may be installed 1n any other fashion. For example, the application 114 may be
preinstalled on the media device (e.g., present at the time the media device was
purchased). In some examples, the example program 600 of FIG. 6 begins when the
cxample instrumented application 114 1s executed. The example mstrumented
application 114 may be executed when, for example, a user clicks on an icon associated
with the instrumented application 114. In examples disclosed herein, the instrumented

application 114 1s to perform a function unrelated to audience measurement (€.g., a
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game function, a media presentation function, a news presentation function, etc.) The
instrumented application 114 may be any type of app including, for example, a game, a
widgct, a ncws rcadcr, a browscr, ctc.

|0087] The media monitor 220 waits until a media event 1s detected (block 610). Media
events may be triggered when, for example, the media presenter 310 begins playing a
video, the media presenter 310 displays an 1image (¢.g., an advertisement), the
instrumented application 114 1s restarted, etc. If a media event 1s not detected (block
610), the media monitor 220 continues to wait for a media event.

[0088] While 1n the 1llustrated example monitoring does occurs regardless of whether
the user has given explicit permission to be monitored, in some examples, monitoring
may occur only when the user has given permission to be monitored. A consent
indicator may be stored in a memory of the media device 106 to indicate whether the
media monitor 220 has the users consent to be monitored. When permission has not
been granted, the monitoring functionality (e.g., the media monitor 220) may still
operate. However, the collected monitoring information 1s not transmitted to the AME
108. That 1s, the monitoring functionality of the instrumented application 114 may
opcratc, but not transmit collcctcd monitoring data unlcss consent 18 reccived. Once
consent 18 received, the monitoring data controller 230 may transmit the previously
collected monitoring information to the AME 108 (as well as future monitoring
information). In other words, the user’s consent may be retroactive 1n that 1t authorizes
previous monitoring activity.

[0089] If a media event 1s detected (block 610), the media monitor 220 determines a
media 1dentifier associated with media presented by the instrumented application 114
(block 615). In the illustrated example, the media monitor 220 extracts media-
1dentifying metadata from an ID3 tag transmitted in association with the presented
media (see, for example, US Patent Application Serial No. 13/341,646, US Patent
Application Serial No. 13/341,661, US Patent Application Serial No. 13/443,596, US
Patent Application Serial No. 13/793,991, US Patent Application Serial No. 13/455,961,
US Patent Application Serial No. 13/793,974, US Patent Application Serial No.
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13/472,170, US Patent Application Serial No. 13/793,983, US Patent Application Serial
No. 13/767,548, US Patent Application Serial No. 13/793,959,and US Patent
Application Scrial No. 13/778,108). In som¢ cxamplcs, the mcdia monitor 220
determines the media identifier by extracting, decoding, etc. a code, a signature, and/or a
watermark embedded 1n the presented media.

[0090] The example user identifier retriever 240 retrieves the device/user identifier from
the data store 119 (block 620). In the illustrated example, the device/user 1dentifier is an
Apple ID, however any other device/user 1dentifier may additionally or alternatively be
used. In examples disclosed herein, the device/user 1dentifier persists across multiple
applications. While 1n the examples disclosed herein, the device/user 1dentifier 1s an
Apple ID, any other 1dentifier that 1s retrieved 1n any other fashion may additionally or
alternatively be used. For example, an AME 108 provided 1dentifier retrieved from a
pasteboard and/or memory of the media device 106, a database proprictor provided
1dentifier stored as a cookie on the media device 106, etc. may be used.

[0091] The monitoring data controller 230 then creates a timestamp (block 625).
Timestamping (¢.g., recording a time that an event occurred) enables accurate
1dcntification and/or corrclation of mcdia that was presented with the uscr(s) using the
media device 106 at that time. Usage of the media device 106 may be identified 1n any
desired manner.

[0092] The monitoring data controller 230 of the 1llustrated example then creates a
record mncluding the media 1dentitier (e.g., the media 1dentifier obtained at block 615),
the device/user identifier (of block 620), and the timestamp (of block 625). In some
examples, the record includes one or more indicators (e.g., flags) indicating, for
example, whether census style measurement was enabled, whether panelist style
measurement was enabled, whether demographic information may be collected from the
database¢ proprictor(s) individually and/or 1n the aggregate, etc. In the illustrated
example, the record is formatted as a comma separated value (CSV) record. However,

any other type(s) and/or format(s) of record may additionally or alternatively be used.
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For example, the record may be formatted as an extensible markup language (XML)
record.

[0093] The cxample monitoring data controllcr 230 of the 1llustrated cxample
determines whether the record should be transmitted to the audience measurement entity
108 (block 630). In some examples, records are streamed to the audience measurement
entity 108 as they are 1identified and/or created. If the example monitoring data
controller 230 1s to transmit the record to the audience measurement entity 108 (block
630), the monitoring data controller 230 transmits the record to the audience
measurement entity 108 (block 640). In some examples, records are stored 1n the data
store 119 so that they may be transmitted m a single transmission (e.g., a single HT'TP
request, a single file transter protocol (FTP) command, etc.). If the example monitoring
data controller 230 1s not to transmit the record to the audience measurement entity 108
(block 630), the record 1s stored in the data store 119 by the monitoring data controller
230 (block 633).

[0094] The monitoring data controller 230 of the 1llustrated example determines whether
a storage threshold of the data store 119 has been met or exceeded (block 645). In the
illustratcd cxamplc, the threshold represents an amount of time that records may be
stored 1n the data store 119 before being transmitted to the audience measurement entity
108. Records may be stored for, for example, one hour, one day, one week, one month,
ctc. However, any other type of threshold may additionally or alternatively be used such
as, for example, a storage limit (e.g., 1kB, 64kB, IMB, ctc.). If the storage threshold 1s
exceeded, the monitoring data controller 230 transmits the stored records to the audience
measurement entity 108 (block 640). The media monitor 220 then continues to wait for
media events from the media presenter 310 (block 610). If the storage threshold 1s not
exceeded, the media monitor 220 continues to wait for media events from the media
presenter 310 (block 610).

[0095] While 1n the 1llustrated example, a storage threshold 1s used to determine when to
transmit monitoring information, any other way of making such a determination may

additionally or alternatively be used. For example, monitoring information may be
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transmitted to the audience measurement entity 108 at a fixed interval (e.g., 30 minutes,
3 hours, 1 day, 1 week, etc.), monitoring information may be transmitted in response to
an cxtcrnal cvent (¢.g., uscr pushes a synchronize button, the audicnce mcasurcment
entity 108 requests updated monitoring information, the instrumented application 114 1s
started, the instrumented application 114 1s exited, etc.).

[0096] FIG. 7 1s a flowchart representative of example machine-readable instructions
that may be executed to implement the example audience measurement entity of FIGS. 1
and/or 4 to retrieve and/or credit media impressions with demographic information.
Initially, the monitoring data receiver 420 receives the collected data 126 (e.g., the
media ID and the user/device ID) (block 710). Demographic information requested
from the database proprictors 1s requested 1n the aggregate and, accordingly, the
database proprictor interface 440 aggregates user/device identifiers associated with a
single media ID so that the demographic information can be requested.

[0097] The database proprietor interface 440 then transmits a request to the database
proprictor 104 along with the device/user identifiers (block 720). In the 1llustrated
example, the database proprietor interface 440 requests demographic information for a
orven sct of device/uscr 1dentificrs to a single databasc proprictor 104. Howcvecr, the
database proprictor interface 440 may request demographic information from multiple
database proprictors 1n an etffort to recerve more complete demographic information.
For example, different database proprietors using different user registration models may
have different demographic information available. For example, a social media
registration model may have demographic information related to user’s race, interests,
location, etc. while a credit reporting registration model may have demographic
information related to a user’s financial information (e.g., income, credit score, etc.).
Such different database proprictors may be used in combination to generate more
thorough demographic and/or exposure measures 1n association with the presented
media.

[0098] The database proprictor interface 440 receives one or more of the user

information 102a-¢ from one¢ or more of the partner database proprietor(s) 104a-¢ (block
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730). Based on the received media ID(s), the monitoring data receiver 420 logs a media
impression for the media ID 122 (block 740). In addition, the monitoring data receiver
420 associatcs the uscr information from at [cast onc of the onc or morc uscr information
102a-¢ with the logged impression for the media 1D 122 (block 750). The example
process 700 of FIG. 7 then ends.

[0099] FIG. 8 1s a block diagram of an example processor platform 800 capable of
executing the instructions of FIGS. 5, 6, and/or 7 to implement the example
instrumented application 114, 115 of FIGS. 2 and/or 3, and/or the example audience
measurement entity 108 of FIG. 4 The processor platform 800 can be, for example, a
server, a personal computer, a mobile device (e.g., a cell phone, a smart phone, a tablet
such as an iPad' "), a personal digital assistant (PDA), an Internet appliance, a DVD
player, a CD player, a digital video recorder, a Blu-ray player, a gaming console, a
personal video recorder, a set top box, or any other type of computing device.

[0100] The processor platform 800 of the illustrated example includes a processor 812.
The processor 812 of the 1llustrated example 1s hardware. For example, the processor
812 can be implemented by one or more integrated circuits, logic circuits,
microproccssors or controllers from any desired family or manufacturcr. Thus, for
cxample, the processor may be implemented by a silicon and/or other semiconductor
based processor.

[0101] The processor 812 of the 1illustrated example includes a local memory 813 (e.g., a
cache). The processor 812 of the 1llustrated example 1s 1In communication with a main
memory including a volatile memory 814 and a non-volatile memory 816 via a bus 818.
The volatile memory 814 may be implemented by Synchronous Dynamic Random
Access Memory (SDRAM), Dynamic Random Access Memory (DRAM), RAMBUS
Dynamic Random Access Memory (RDRAM) and/or any other type of random access
memory device. The non-volatile memory 816 may be implemented by flash memory
and/or any other desired type of memory device. Access to the main memory 814, 816

1s controlled by a memory controller.
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[0102] The processor platform 800 of the illustrated example also includes an interface
circuit 820. The interface circuit 820 may be implemented by any type of interface
standard, such as an Ethcrnct intcrface, a universal scrial bus (USB), and/or a PCI
express interface.

[0103] In the 1llustrated example, one or more mput devices 822 are connected to the
interface circuit 820. The mput device(s) 822 permit(s) a user to enter data and
commands into the processor 812. The input device(s) can be implemented by, for
example, an audio sensor, a microphone, a camera (still or video), an infrared remote, a
keyboard, a button, a mouse, a touchscreen, a track-pad, a trackball, and/or a voice
recognition system.

[0104] One or more output devices 824 are also connected to the interface circuit 820 of
the 1llustrated example. The output devices 824 can be implemented, for example, by
display devices (e.g., a light emitting diode (LED), an organic light emitting diode
(OLED), a liquad crystal display, a cathode ray tube display (CRT), a touchscreen, a
tactile output device, a light emitting diode (LED), a printer and/or speakers). The
interface circuit 820 of the 1llustrated example, thus, typically includes a graphics driver
card, a graphics driver chip or a graphics driver processor.

|0105] The interface circuit 820 of the illustrated example also includes a
communication device such as a transmitter, a receiver, a transceiver, a modem and/or
network interface card to facilitate exchange of data with external machines (e.g.,
computing devices of any kind) via a network 826 (e.g., an Ethernet connection, a digital
subscriber line (DSL), a telephone line, coaxial cable, a cellular telephone system, etc.).
[0106] The processor platform 800 of the illustrated example also includes one or more
mass storage devices 828 for storing software and/or data. Examples of such mass
storage devices 828 include floppy disk drives, hard drive disks, compact disk drives,
Blu-ray disk drives, RAID systems, and digital versatile disk (DVD) drives.

[0107] The coded instructions 832 of FIGS. 5, 6, and/or 7 may be stored 1n the mass
storage device 828, in the volatile memory 814, 1n the non-volatile memory 816, and/or

on a removable tangible computer readable storage medium such as a CD or DVD.
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[0108] Although certain example methods, apparatus, and articles of manufacture have
been disclosed herein, the scope of coverage of this patent 1s not limited thereto. On the
contrary, this patcnt covers all mcthods, apparatus, and articles of manufacturc fairly

fallimg within the scope of the claims of this patent.
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What Is Claimed Is:
1. An apparatus to monitor media, the apparatus comprising:

a software development kit provider to provide a software development kit to
enable an application developer to create a monitoring enabled application;

a monitoring data receiver to receive, at an audience measurement entity, data
collected from a media device executing the monitoring enabled application, the data
collected via the monitoring enabled application, the collected data including a first
identifier, a second 1dentifier different from the first identifier, and a media identifier
received in a single transmission, the first identifier to identify at least one of the media
device or a user of the media device to a first database proprietor, and the second
identifier to identify the at least one of the media device or the user of the media device
to a second database proprietor, the first and second database proprietors being separate
from the audience measurement entity;

a data store at the audience measurement entity to store the collected data; and

a database proprietor interface at the audience measurement entity to request first
demographic information from the first database proprietor based on the first identificr
and to request second demographic information from the second database proprietor
based on the second identifier, the database proprietor interface to store at least one of
the first demographic information or the second demographic information in association

with the media identifier in the data store.

2. The apparatus as described in claim 1, wherein the first database proprietor

implements a user registration model to store the first demographic information in

association with the first identifier.

3. The apparatus as described in claim 1, wherein the media identifier is formatted

as an 1D3 tag.
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4. The apparatus as described in claim 3, wherein the ID3 tag includes media-

1dentifying metadata.

5. The apparatus as described in claim 1, wherein the at least one of the first

identifier or the second identifier is an Apple ID.

6. The apparatus as described in claim 1, wherein the monitoring enabled

application is to transmit the collected data to the monitoring data receiver.

7. The apparatus as described in claim 1, wherein the software development kit

includes functionality to identify the media identifier.

8. The apparatus as described in claim 1, wherein the software development kit

includes functionality to identify the at least one of the device identifier or the user

identifier.

9. The apparatus as described in claim 1, wherein the database proprietor interface
IS to request the first demographic information from the first database proprietor in

aggregate.

10. A method of monitoring a media presentation, the method comprising:

providing a software development kit to an application developer, the software
development kit to enable the application developer to create a monitoring enabled
application;

accessing, at a processor of an audience measurement entity, a first identifier, a
second 1dentifier different from the first identifier, and a media identifier received in a
single transmission from the monitoring enabled application executed on a media
device, the first identifier to identify at least one of the media device or a user of the

media device to a first database proprietor, and the second identifier to identify the at
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least one of the media device or the user of the media device to a second database
proprietor, the first and second database proprietors being separate from the audience
measurement entity;

querying the first database proprietor for first demographic information in
association with the first identifier;

querying the second database proprietor for second demographic information in
association with the second identifier; and

logging, with a processor of the audience measurement entity, an impression of
media identified by the media identifier in association with at least one of the first

demographic information or the second demographic information.

11. The method as described in claim 10, wherein the media identifier is formatted

as an ID3 tag.

12.  The method as described in claim 11, wherein the ID3 tag includes media-

identifying metadata.

13. The method as described in claim 11, wherein the ID3 tag includes source-

identifying metadata.

14. A tangible computer-readable storage medium comprising machine-executable
instructions which, when executed, cause a machine to at least:

provide a software development kit to an application developer, the software
development kit to enable the application developer to create a monitoring enabled
application;

access, at an audience measurement entity, from the monitoring enabled
application executed by a media device, a first identifier, a second identifier different
from the first identifier, and a media identifier received in a single transmission, the first

identifier to identify at least one of the media device or a user of the media device to a
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first database proprietor, and the second identifier to identify the at least one of the
media device or the user of the media device to a second database proprietor, the first
and second database proprietors being separate from the audience measurement entity;
query the first database proprietor based on the first identifier and the second
database proprietor based on the second identifier for demographic information; and
log an 1mpression of media identified by the media identifier in association with
the received demographic information from at least one of the first database proprietor

or the second database proprietor.

15.  The computer-readable storage medium as described in claim 14, wherein the

media 1dentifier is formatted as an ID3 tag.

16.  The computer-readable storage medium as described in claim 15, wherein the

ID3 tag includes media-identifying metadata.

17. The computer-readable storage medium as described in claim 15, wherein the

ID3 tag includes source-identifying metadata.
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