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METHODS AND SYSTEMS TO METER MEDIA CONTENT PRESENTED ON A
WIRELESS COMMUNICATION DEVICE

RELATED APPLICATIONS

[0001] This application claims the benefit of United States Provisional Patent Application

No. 60/786,190, filed March 27, 2006, the specification of which is incorporated herein by

reference.

FIELD OF THE DISCLOSURE

[0002] This disclosure relates generally to audience measurement and, more particularly, to

methods and systems to meter media content presented on a wireless communication device.

BACKGROUND

[0003] Consuming media presentations (i.e., audio and/or video presentations) generally

involves listening to audio information and/or viewing video information. Media

presentations may include, for example, radio programs, music, television programs, movies,

still images, web pages, video games, etc. Media-centric companies such as, for example,

advertising companies, broadcast networks, etc. are often interested in the viewing and

listening interests or habits of their audience to better market their products and/or to improve

their media program offerings. Companies are often also interested in measuring media

exposure that indicates when audience members were exposed to media presentations,

regardless of whether the audience members actually consumed the media presentations. A

well-known technique often used to measure media consumption, exposure to media, and/or

the number of audience members that consumed or were exposed to media involves awarding

media consumption or exposure credit to a media presentation for each audience member that

consumed or was exposed to the media presentation.

[0004] Known techniques used to meter consumption of media or exposure to media involve

monitoring audio and/or video presented by televisions and/or stereos. For example, a home

may be provided with a stationary home metering unit that receives and/or detects audio

and/or video media presented by televisions and/or stereos in the home. The home metering

unit then generates metering information indicative of the presented audio and/or video

media. Other known techniques involve providing audience members with respective

portable metering devices equipped with audio and/or video detectors to detect the audio

and/or video presented by the televisions and/or stereos in the home or otherwise in proximity

to the portable metering devices. The portable metering devices then generate metering

information based on the detected audio and/or video media.



BRIEF DESCRIPTION OF THE DRAWINGS

[0005] FIG. 1 is a block diagram illustrating an example media measurement entity that

is configured to monitor metering information generated by a plurality of wireless

communication devices configured to receive media content from a media content provider.

[0006] FIG. 2 illustrates a detailed depiction of a panel member wireless communication

device that generates panel metering information and a control wireless communication

device that generates reference metering information used to validate and/or analyze the

panel metering information.

[0007] FIG. 3 illustrates a detailed depiction of a panel member wireless communication

device that generates panel metering information and a broadcast monitor that generates

reference metering information used to validate and/or analyze the panel metering

information.

[0008] FIG. 4 depicts an example device identification data structure that may be used to

store identification information associated with a panel member's wireless communication

device.

[0009] FIG. 5 depicts an example device status information data structure that may be

used to store device status information associated with a panel member's wireless

communication device.

[0010] FIG. 6 depicts an example demographic information data structure that may be

used to store demographic information associated with a panel member.

[0011] FIG. 7 depicts an example usage information data structure that may be used to

store usage information associated with a panel member's wireless communication device.

[0012] FIG. 8 depicts an example viewing session information data structure that may be

used to store viewing session information associated with a panel member's wireless

communication device.

[0013] FIG. 9 depicts an example content session information data structure that may be

used to store content session information associated with a panel member's wireless

communication device.

[0014] FIG. 10 depicts an example channel lineup and content programming data

structure that may be used by the media measurement entity of FIGS. 1-3 to analyze and/or

validate the metering information generated by panel member wireless communication

devices.

[0015] FIG. 11 depicts example metering data stored using an extensible markup .

language format.



[0016] FIG. 12 illustrates a detailed depiction of one of the plurality of example wireless

communication devices of FIGS. 1-3.

[00171 FIG- 1 illustrates an example metering information processing system that may

be used to process panel metering information at the media measurement entity of FIGS. 1-3.

[0018] FIG. 14 is a flowchart representative of an example process that may be

performed to obtain panel members and to generate and/or collect panel metering

information. i

[0019] FIG. 15 is a flowchart representative of an example process that may be

performed to obtain demographic information associated with panel members.

[0020] FIGS. 16A and 16B depict a flowchart representative of an example process that

may be performed to generate and/or collect panel metering information.

[0021] FIG. 17 is another flowchart representative of an example process that may be

performed to generate and/or collect panel metering information.

[0022] FIG. 18 is a flowchart representative of an example process that may be

performed to collect reference metering information.

[0023] FIG. 19 is a flowchart representative of an example process that may be

performed to collect panel metering information from the wireless communication devices of

FIGS. 1-3.

[0024] FIGS. 2OA and 2OB are flowcharts representative of example processes that may

be performed to validate and analyze panel metering information.

[0025] FIGS. 2 1A and 2 1B depict a flowchart representative of an example process that

may be performed to retrieve panel metering information for analysis.

[0026] FIG. 22A is a front view and FIG. 22B is a side view of an example

implementation of the example wireless communication devices of FIGS. 1-3.

[0027] FIG. 23 depicts an example add-on metering module that may be installed in the

wireless communication devices of FIGS. l r3, 22A, and 22B to receive audio signals from a

microphone line of the wireless communication device and generate panel metering

information.

[0028] FIG. 24 depicts an example event data structure that a meter of FIGS. 2 and 3

may use to store operation or event information indicative of the operating status of the

wireless communication device of FIGS. 1-3, 22A, 22B, and 23.

[0029] FIG. 25 depicts an example signature data structure that the meter of FIGS. 2 and

3 may use to store generated signatures.



[0030] FIG. 26 is a flowchart representative of an example process that may be

performed to generate signatures based on audio detected by a microphone of a wireless

communication device of FIGS. 1-3, 22A, 22B, and 23.

[0031] FIG. 27 is a flowchart representative of an example process that may be

performed to analyze signatures generated by the wireless communication device of FIGS. 1-

3, 22A, 22B, and 23.

[0032] FIG. 28 is a block diagram of an example processor system that may be used to

perform the example processes of FIGS. 14, 15, 16A, 16B, 17-19, 2OA, 2OB, 2IA, 2IB, 26,

and 27 to implement the example systems, apparatus, and/or methods described herein.

DETAILED DESCRIPTION

[0033] The example methods and apparatus described herein may be used to meter media

content presented on a wireless communication device. An example method of monitoring

media presented by a wireless communication device involves monitoring media content

presented by the wireless communication device, collecting media metering information

associated with the presented media content, and communicating the media metering

information to a metering entity to analyze media consumption or media exposure of

audience members.

[0034] FIG. 1 is a block diagram illustrating an example media measurement entity 102

that is configured to analyze panel metering information generated by a plurality of wireless

communication devices 104 configured to receive media content from a media content

provider 106. The wireless communication devices 104 may be, for example, cellular

telephones, pagers, any cellular communication device (e.g., handheld cellular

communication devices), personal digital assistants ("PDA's"), handheld wireless computers,

wireless gaming devices, or any other wireless communication device that may be used to

receive media content from the media content provider and present the received media

content. In some example implementations, a wireless communication device 104 may be

implemented using a cellular mobile telephone having a display, a speaker, and/or a headset

jack for presenting media content to a user. As used herein, a cellular communication device

is a device that communicates with one or more transceiver towers having respective wireless

telecommunication base stations connected thereto to exchange information (e.g., voice

information, data, control information, etc.) with a telecommunications system. The

transceiver towers are located in respective cell areas or cell sites throughout a geographic

area. The cellular communication device can be configured to work in connection with any

wireless telecommunication standard including any analog and/or digital communication



standards such as, for example, Advanced Mobile Phone System (AMPS), Code Division

Multiple Access (CDMA), Time Division Multiple Access (TDMA), Global System for

Mobile communications (GSM), Enhanced Data rates for Global Evolution (EDGE), General

Packet Radio Service (GPRS), Personal Digital Communications (PDC), Personal

Communication Services (PCS), Personal Handy-phone System (PHS), etc.

[0035] The media content may include, for example, video content (e.g., television

programming, movies, animations, MPEG-2, MPEG-4, Windows Media Video ("WMV"),

QuickTime® Movie, Real Video, etc.), audio content (e.g., radio programming, Internet

radio, satellite radio, MPEG-3, Windows Media Audio ("WMA"), Real Audio, etc.), video

game content, graphics content (e.g., electronic art, photos, pictures, etc.), Internet

information (e.g., web pages, rich site summary ("RSS"), text notifications, etc.), interactive

media content, or any other content that may be delivered by the media content provider 106.

The media content may include, for example, entertainment content, educational content,

news, advertising, demographics-based targeted advertising, geographic-based targeted

advertising, interest-based targeted advertising, etc. The media content provider 106 may

deliver the media content in compressed and/or uncompressed formats and in encrypted

and/or unencrypted formats. Although one media content provider (e.g., the media content

provider 106) is shown, any quantity of media content providers may deliver media content

to the wireless communication devices 104, and the wireless communication devices 104 are

configured to generate panel metering information associated with media content delivered

by any of the media content providers.

[0036] Panel metering information may be generated based on information embedded in,

for example, header fields or any other fields of transmitted network data packets used to

deliver media content. Additionally or alternatively, some of the panel metering information

may be embedded in the media content information and may be collected while decoding

(e.g., decompressing, reconstructing, rendering, etc.) the media content. Example

information that maybe embedded in data transmitted by the media content provider 106 to

generate panel metering information is described below in connection with FIG. 9. In some

example implementations, ancillary codes (e.g., audio codes, video codes, etc.) may be

embedded in media content (by, for example, the media content provider 106, media

producers, media networks, etc.) and extracted therefrom by the wireless communication

devices 104 to generate the panel metering information. Additionally or alternatively, the

wireless communication devices 104 may generate video and/or audio signatures based on

the presented media content. Another example method that may be used to generate panel



metering information involves presenting surveys or individual questions to the panel

members 108 via their respective wireless communication devices 104. The surveys or

questions may be configured to obtain subjective feedback from the panel members 108

pertaining to their likes, dislikes, or preferences associated with media content presented by

the wireless communication devices 104.

(0037] In some example implementations, panel metering information may also include

information indicative of web browser usage (e.g., web sites visited) and interactive

application usage (e.g., products investigated, purchases made, etc.). Example interactive

usage that can be metered includes detecting advertisements clicked on or selected by a user

to further investigate or obtain more information about the advertised product. For example,

a metering process may be configured to trap, intercept, or otherwise detect user selections to

detect when a person selects (e.g., clicks) on an advertisement or a menu option to retrieve

further information on the advertised product. In addition, the panel metering information

may include location information indicative of the geographic location of the wireless

communication devices 104 while presenting media content. The location information may

be generated using location detection devices (e.g., global position system ("GPS") devices,

dead reckoning devices, electronic compasses, accelerometers, location code detectors, etc.)

in the wireless communication devices 104 or using triangulation techniques involving

detecting distances from various cellular and/or media broadcast transmission towers.

Additionally or alternatively, the location information may be indicative of the location of a

cell tower or any wireless network access point (e.g., an IEEE 802.1 1 access point, a Wi-Fi®

access point, a Bluetooth® access point, etc.) transmitting the media content to the wireless

communication devices 104. For example, the panel metering information may include

cellular tower identifiers and/or broadcast tower identifiers identifying one or more cellular

towers and/or one or more broadcast towers from which the wireless communication devices

104 receive media content.

[0038] The media measurement entity 102 may generate reports that include media

consumption information, media exposure information, media ratings, perceived preferences

of the panel members 108, wireless communication device usage information, etc. The

media measurement entity 102 may deliver the reports to the media content provider 106

and/or any other entity (e.g., a wireless communications service provider 120, media content

producers, advertising companies, etc.) requesting such information.

[0039] As indicated in FIG. 1, the media content provider 106 delivers media content to

the wireless communication devices 104 and the wireless communication devices 104, in



turn, communicate panel metering information to the media content provider 106 and/or

directly to the media measurement entity 102. When an audience member or a panel member

108 selects particular media content via a respective wireless communication device 104, the

wireless communication device 104 requests the selected media content from the media

content provider 106. The media content provider 106, in turn, delivers the requested media

content to the requesting wireless communication device 104 using a unicast communication.

Additionally or alternatively, the media content provider 106 may continuously deliver a

plurality of media content using media broadcast or multicast technologies. The wireless

communication devices 104 may then select a particular media program (e.g., a broadcasted

or multicasted media program) to decode in response to a media selection made by the panel

member 108.

[0040] A broadcast communication delivers the same data to all of the wireless

communication devices 104 that are within range to receive communication signals from a

cell tower or a plurality of cell towers used to transmit the broadcast communication. A

multicast communication delivers the same data to selected ones of the wireless

communication devices 104 or a selected subset of the wireless communication devices 104

that are within range to receive communication signals from a cell tower or a plurality of cell

towers used to transmit the multicast communication. For example, where two of the

wireless communication devices 104 are within range of receiving communications from a

cell tower used to transmit multicast data and only one of the wireless communication

devices 104 is selected (e.g., based on pay-per-view, subscription based selection, etc.) to

receive the multicast data, the selected wireless communication device 104 will be able to

receive and present the media content in the multicast data while the non-selected wireless

communication device 104 will not be able to receive and present the media content. The

wireless communication devices 104 selected to receive the multicast communication may be

specified in the multicast data stream using one or more types of identification information

including, for example, internet protocol (IP) addresses, electronic serial numbers (ESN's),

subscriber identity module (SIM) card identifiers, phone numbers, media terminal identifiers,

etc.

[0041] In some example implementations, each of the wireless communication devices

104 or some of the wireless communication devices 104 may be configured to establish a

back channel link (e.g., a return channel, a reverse channel, a return path, etc.) with the media

content provider 106 or any other entity associated with transmitting media content or

metering. A back channel link may be used to exchange information between a wireless



communication device 104 and another entity. The information may include control

commands communicated by the media content provider 106 or any other entity to the

wireless communication device 104 to control (e.g., start, stop, pause, skip, fast forward,

rewind, etc.) a presentation of media content. The information may also include interactive

commands or other interactive data exchanged between the wireless communication device

104 and the media content provider 106. The information may also include targeted

advertising delivered by the media content provider 106 or another entity to a wireless

communication device 104 based on, for example, demographic information associated with

a user of the wireless communication device 104 or a geographic location of the wireless

communication device 104. The information may include any other information described

below. The example apparatus and methods described herein may be configured to monitor

information communicated via the back channels associated with the wireless communication

devices 104 to generate panel metering information. In this manner, metering information

may be collected in connection with, for example, targeted advertising, quality of service,

media content segmented by geographic locations, time shifting of media content

presentations, etc. In some example implementations, the information described above as

being communicated via the back channel can alternatively or additionally be communicated

via a forward link of a broadcast, a multicast, or a unicast communication and can be

monitored on the forward link to generate metering information.

[0042] The media content provider 106 may use one or more communication standards

or protocols to deliver media content. For example, the media content provider 106 may

deliver the media content using a plurality of frequency bands, sender IP addresses, etc. to

which the wireless communication devices 104 may tune. An example media delivery

technology that the media content provider 106 may use to deliver media includes a forward

link only ("FLO") technology that is defined by the Telecommunications Industry

Association ("TIA®") in standard TIA-TR47.1 - "Terrestrial Mobile Multimedia Multicast

based on Forward Link Only Technology." Example media content delivery technologies

and services based on FLO technology are developed and sold by MediaFLO USA, Inc. of

San Diego, California. Another example media delivery technology that the media content

provider 106 may use to deliver media includes Digital Video Broadcasting for Handheld

devices technology ("DVB-H"), which is defined in standard TIA-TR-47.2 - 'Terrestrial

Mobile Multimedia Multicast based on DVB-H Technology." In other example

implementations, the media content provider 106 may deliver the plurality of media content

using other communication standards including, for example, a time division multiple access



('TDMA") communication protocol, the global system for mobile ("GSM®")

communication protocol, a code division multiple access ("CDMA") communication

protocol, a wideband CDMA communication protocol, etc.

[0043] The media content provider 106 may store the panel metering information

received from the wireless communication devices 104 in a panel metering information data

structure 110. The media content provider 106 may periodically or aperiodically

communicate the panel member metering information to the media measurement entity 102.

In the illustrated example, the media measurement entity 102 stores the panel metering

information in another panel metering information data structure 112 and subsequently

validates and/or analyzes the panel member metering information as described below.

Although not shown, in alternative example implementations, the wireless communication

devices 104 may communicate the panel metering information to a wireless communications

service provider 120 and the wireless communications service provider 120 may, in turn,

communicate the panel metering information to the media measurement entity 102. In yet

another alternative example implementation, the wireless communication devices 104 may

communicate the panel metering information directly to the media measurement entity 102

and/or any combination of the media measurement entity 102, the media content provider 106

and/or the wireless communications service provider 120. In any case, any one or more of

the media measurement entity 102, the media content provider 106, and the wireless

communications service provider 120 can be used to implement a central collection facility

for the panel metering information from the wireless communication devices 104.

[0044] The media measurement entity 102 may use reference metering information to

analyze the panel member metering information. Reference metering information includes

metering information of all or a subset of all the media content delivered by the media

content provider 106. For example, for a given time period (e.g., a 24-hour period, a week

period, etc.), the media measurement entity 102 may meter a different (or same) subset of

media content than that metered during other previous or subsequent timer periods. To

generate reference metering information, the media measurement entity 102 includes a

broadcast monitor 114 and a control wireless communication device 116. In the illustrated

example, the broadcast monitor 114 includes a media content meter (e.g., a media content

meter 302 of FIG. 3) that is configured to monitor and meter all of the media content

delivered by the media content provider 106. For instance, if the media content provider 106

broadcasts or multicasts a plurality of media programs simultaneously via a plurality of

channels (e.g., frequency channels, time slot channels, code division channels, etc.), the



broadcast monitor 114 monitors all of the channels and generates and/or collects the

reference metering information associated with each of the media programs. In the illustrated

example, the broadcast monitor 114 is configured to store the reference metering information

in a reference metering information data structure 118 for subsequent use by the media

measurement entity 102 to validate and/or analyze the panel metering information generated

by the wireless communication devices 104.

[0045] In alternative example implementations, the broadcast monitor 114 may be

configured to monitor only a subset of the media content delivered by the media content

provider 106. For example, the media measurement entity 102 or any other entity (e.g.,

customers that purchase services to obtain the metered information or metering analysis

reports) may specify a subset of the media content to be metered, and the broadcast monitor

114 may be configured to monitor the identified subset of media content typically consumed

by persons associated with a particular age range and generate and/or collect reference

metering information for only the identified subset of media content.

[0046] In the illustrated example, the control wireless communication device 116

includes a media content meter (e.g., a media content meter 202 of FIG. 2) that is configured

to monitor and meter only a subset of the media content delivered by the media content

provider 106. The media measurement entity 102 may associate the control wireless

communication device 116 with a subset of audience members categorized according to a

particular demographic characteristic (e.g., age, income level, family status, geographic

location, etc.). Example demographic information is described below in connection with

FIG. 6. The control wireless communication device 116 may monitor an identified subset of

media content typically consumed by the subset of audience members and generate and/or

collect reference metering information for only the identified subset of media content.

Although only one control wireless communication device (e.g., the control wireless

communication device 116) is depicted, the media measurement entity 102 may include a

plurality of control wireless communication devices substantially similar or identical to the

control wireless communication device 116. The media measurement entity 102 may

configure each of the control wireless communication devices to monitor respective subsets

of media programs identified as typically consumed by respective groups of audience

members categorized by, for example, demographic characteristics. In the illustrated

example, the control wireless communication device 116 and any other control wireless

communication devices store the reference metering information in the reference metering

information data structure 118.



[0047] In some example implementations, the reference metering information collected

by the control wireless communication device 116 can be compared with known media

content information (e.g., channel lineup and program scheduling information obtained from

the media content provider 106) to confirm whether the metering software or hardware (e.g.,

the meter 202 of FIG. 2) in the control wireless communication device 116 is producing

accurate metering information. Different modes of operation of control wireless

communication devices (e.g., the control wireless communication device 116) can be tested

based on known media content information. For example, a first control wireless

communication device may be configured to collect reference metering information based on

only a particular media content channel. A second control wireless communication device

may be configured to collect reference metering information from all channels while

spending a predetermined amount of time (e.g., five seconds, five minutes, etc.) on each

channel and cycling through all the channels repeatedly. The media measurement entity 102

can then analyze the reference metering information to ensure that it is accurate based on

known information (e.g., channel lineup and program scheduling information obtained from

the media content provider 106). In some example implementations, whether the metering

software and/or hardware in the control wireless communication device 116 is producing

accurate metering information may be indicative of whether the metering software and/or

hardware in the wireless communication devices 104 in the field are producing accurate

metering information when, for example, the metering software and/or hardware in the

control wireless communication device 116 is identical or substantially similar to the

metering software and/or hardware in the wireless communication devices 104 in the field.

[0048] The wireless communications service provider 120 may provide wireless

communication services to the wireless communication devices 104. The wireless

communication services may include voice services and/or data services. The wireless

communications service provider 120 includes an account information data structure 122 to

store account information (e.g., name, postal address, wireless communication device

identification, wireless communication device make/model, voice/data plan type, etc.) for the

subscribers of the wireless communications service provider 120 including at least some of

the panel members 108.

[0049] Although the media content provider 106 is depicted in FIG. 1 as delivering

media content directly to the wireless communication devices 104, in alternative example

implementations, the media content provider 106 may deliver media content to the wireless

communications service provider 120 and the wireless communications service provider 120



may, in turn, deliver the media content to the wireless communication devices 104 using, for

example, any one or more of the media content delivery technologies described above or any

other delivery technology.

[0050] The media measurement entity 102 may use various methods to select the panel

members 108 to participate in a market research program. In some example

implementations, all wireless communication devices used by subscribers of the media

content provider 106 and/or the wireless communications service provider 120 may generate

and/or collect panel metering information. In another example implementation, the media

measurement entity 102, the media content provider 106, and/or the wireless communications

service provider 120 may randomly select a subset of the wireless communication devices

104 to continuously or at predefined times generate panel metering information. Randomly

selected subsets of the wireless communication devices 104 may be reselected at predefined

intervals (e.g., every day, every 90 days, etc.). Additionally or alternatively, the media

measurement entity 102 may advertise opportunities for participation in a market research

metering program via the media content provider 106 and/or the wireless communications

service provider 120. In some example implementations, agents or representatives of the

media measurement entity 102 may personally visit homes of potential panel members to

offer opportunities to participate in the metering program. Alternatively or additionally, the

media measurement entity 102 may advertise the metering program directly to users of the

wireless communication devices 104, which may include subscribers of the media content

provider 106 and/or subscribers of the wireless communications service provider 120. For

example, the media measurement entity 102 may advertise the metering program by sending

messages (e.g., via e-mail, via a web page, via wireless application protocol ("WAP"), etc.)

to the wireless communication devices 104 and/or a personal computer 124 including a

selectable option indicating a person's consent to participate in the metering program.

[0051] When a person provides their approval to participate in the metering program, the

person becomes one of the panel members 108 and the panel member's corresponding

wireless communication device 104 is then configured to generate and/or collect panel

metering information whenever the panel member 108 consumes media or is exposed to

media presented via the wireless communication device 104. For example, the media

measurement entity 102, the media content provider 106, and/or the wireless communications

service provider 120 may transmit metering software (e.g., a media content meter 202 of FIG.

2) to the wireless communication device 104 to enable metering. Alternatively, the metering

software and/or hardware may be pre-installed on the wireless communication device 104 so



that the media measurement entity 102, the media content provider 106, and/or the wireless

communications service provider 120 need only communicate to the wireless communication

device 104 a message instructing the wireless communication device 104 to enable the

metering software and/or hardware. The metering software and/or hardware may be

configured to monitor all of the media content presented by the wireless communication

device 104 or only a subset of media content. For instance, the metering software may be

configured to monitor media content during particular times, media content delivered via

particular channels, and/or only particular media content programming.

[0052] The media measurement entity 102 may analyze the panel metering information

using different anonymity levels selected by the panel members 108. For example, the media

measurement entity 102 may analyze the panel metering information by maintaining

anonymity of the panel members 108 (e.g., using no demographic information associated

with the panel members 108) or in connection with different amounts or levels of

demographic and/or personal information pertaining to the panel members 108. The media

measurement entity 102 may collect demographic and/or personal information from

randomly selected panel members 108 and/or from specifically selected panel members 108.

For example, random surveys may be administered to determine typical demographics of

wireless communication device users.

[0053] To obtain demographic and/or personal information, the media measurement

entity 102 may provide a web page that the panel members 108 may access via the wireless

communication devices 104 and/or the personal computer 124 to provide their demographic

and/or personal information. For example, in response to a panel member 108 electing to

participate in a metering program, software on the member's wireless communication device

104 may display a user interface screen via which the panel member 108 can provide

demographic and/or personal information. Alternatively, the software on the wireless

communication device 104 may prompt the panel member 108 to access a web site via, for

example, the wireless communication device 104, the personal computer 124, and/or any

other web-enabled device to provide demographic and/or personal information.

[0054] Alternatively or additionally, the media measurement entity 102 may provide a

telephone-accessible voice interface (e.g., a voice interactive response system, an agent, etc.)

that the panel members 108 can access using the wireless communication devices 104 and/or

a wired or landline telephone to provide their demographic and/or personal information. The

voice interface may be called by the panel members 108 or an agent of the media

measurement entity 102 may call the panel members 108.



[0055] In other example implementations, the media measurement entity 102 may obtain

account information associated with the panel members 108 from the account information

data structure 122 of the wireless communications service provider 120. The account

information data structure 122 may store encrypted information so that the media

measurement entity 102 can retrieve only select information per the discretion of the wireless

communications service provider 120 and/or the panel members 108. For example, the

media measurement entity 102 may provide a panel member phone number to the account

information data structure 122 to retrieve only the zip code associated with that phone

number. The media measurement entity 102 may then use zip codes of the panel members

108 to determine typical demographics (e.g., income, employment, etc.) associated with the

geographic areas in which the panel members 108 live. Other account information that may

be available to the media measurement entity 102 includes, for example, postal address, birth

date, etc.

[0056] In some example implementations, the demographic information may be stored in

the wireless communication devices 104 and the metering software may be configured to tag

the panel metering information with the demographic information. In this manner, the

wireless communication devices 104 can transmit the panel metering information along with

the demographic information to the media content provider 106. In an alternative example

implementation, the demographic information is stored in a demographic information data

structure 126 at the media measurement entity 102. The demographic information in the

demographic information data structure 126 for each panel member 108 may be tagged with a

unique identifier (e.g., a wireless device identifier) associated with that panel member 108.

In addition, each of the wireless communication devices 104 may tag panel metering

information with a respective unique identifier. In this manner, the media measurement

entity 102 can associate demographic information stored in the demographic information data

structure 126 with the panel metering information from the wireless communication devices

104 based on the unique identifiers used to tag the demographic information and the panel

metering information.

[0057] To process the metering information (e.g., the panel metering information, the

reference metering information, etc.), the media measurement entity 102 is provided with an

example metering information processing system 128. The example metering information

processing system 128 is configured to retrieve metering information from the metering

information data structures 112 and 118 and demographic information from the demographic

information data structure 126. In the illustrated example, the example metering information



processing system 128 is configured to perform analysis on any one or more types of

metering information and/or the demographic information to generate analysis results

indicative of media consumption and/or media exposure. In addition, the example metering

information processing system 128 may be configured to generate reports based on the

analysis results.

[0058] FIG. 2 illustrates a detailed depiction of a panel member wireless communication

device 104 that generates panel metering information and a control wireless communication

device 116 that generates reference metering information used to validate the panel metering

information. As shown in FIG. 2, each of the panel member wireless communication device

104 and the control wireless communication device 116 includes a media content meter

("meter") 202. In the illustrated example, the meters 202 are configured to monitor and

meter media content presented by the wireless communication devices 104 and 116 to

generate and/or collect metering information. In particular, the meter 202 associated with the

panel member wireless communication device 104 generates panel metering information and

stores the panel metering information in a panel metering file 204. In the illustrated example,

the panel metering file 204 can be used to store any type of metering information described

below in connection with FIGS. 4, 5, 7-9, and 11 and/or any other types of metering

information. The meter 202 associated with the control wireless communication device 116

generates reference metering information and stores the reference metering information in a

reference metering file 206.

[0059] The media measurement entity 102 periodically or aperiodically receives

metering information (e.g., panel metering information and reference metering information)

to perform subsequent analyses. In particular, the panel member wireless communication

device 104 may periodically or aperiodically communicate the panel metering information

stored in the panel metering file 204 to the media content provider 106. The media content

provider 106 stores the received panel metering information in the panel metering

information data structure 110 and periodically or aperiodically communicates the panel

metering information to the media measurement entity 102, which stores the panel metering

information in the panel metering information data structure 112. The control wireless

communication device 116 communicates the reference metering information stored in the

control metering file 206 to the media measurement entity 102, which stores the reference

metering information in the reference metering information data structure 118.

[0060] The media measurement entity 102 initially validates the panel metering

information based on the reference metering information to ensure that the panel metering



information is valid (e.g., accurate, trustworthy, indicative of media consumed by the panel

members 108 of FIG. 1, etc.). To validate the panel metering information, the media

measurement entity 102 is provided with a validator 208, which may be implemented using,

for example, a comparator. In the illustrated example, the validator 208 is configured to

retrieve panel metering information from the panel metering information data structure 112

and reference metering information from the reference metering information data structure

118. For each validation operation, the validator 208 retrieves and compares corresponding

panel and reference metering information records or entries associated with the same time of

day, date, and media channel or station. If the panel metering information does not

substantially match the corresponding reference metering information or if the reference

metering information data structure 118 does not have reference metering information

corresponding to the panel metering information, then the validator 208 indicates the panel

metering information invalid. For example, if the reference metering information indicates

that no media content was provided over a particular channel at a particular time on a

particular day, then any panel metering information indicating that a wireless communication

device 104 was tuned to that channel at that time on that day is regarded as invalid or

discarded.

[0061] FIG. 3 illustrates a detailed depiction of the panel member wireless

communication device 104 that generates panel metering information and the broadcast

monitor 114 that generates reference metering information used to validate the panel

metering information. As described above, in the illustrated example, the broadcast monitor

114 is configured to monitor and meter all of the media content delivered by the media

content provider 106. To meter the media content, the broadcast monitor 114 is provided

with a media content meter ("meter") 302. The meter 302 stores the reference metering

information in a reference metering file 304. The broadcast monitor 114 then communicates

the reference metering information from the reference metering file 304 to the reference

metering information data structure 118. hi this manner, the validator 208 can subsequently

validate the panel metering information generated by the panel member wireless

communication device 104 as described above in connection with FIG. 2.

[0062] In the illustrated examples of FIGS. 2 and 3, the validator 208 also validates the

panel metering information using other validation techniques. For example, the validator 208

may check the panel metering information for consistency to ensure that the panel metering

information does not include any erratic (senseless media consumption or exposure patterns)

or corrupted information. The validator 208 may discard (or tag as invalid) any panel



metering information indicative of impossible or unlikely media consumption or exposure

events (e.g., presenting two or more media programs broadcast at the same time over

different channels). The validator 208 may also discard (or tag as invalid) any panel metering

information indicating that the respective wireless communication device and/or media

decode/presentation hardware and/or software thereof was/were turned off (e.g., based on

on/off status information 502 of FIG. 5). The validator 208 may also discard (or tag as

invalid) panel metering information indicative of short media consumption or exposure

events or impossibly long media consumption or exposure events (e.g., based on viewing

session start and end times 802 and 804 of FIG. 8 and/or content session start and end times

902 and 904 of FIG. 9). In some example implementations, the validator 208 may also

discard (or tag as invalid) any panel metering information indicating that the respective

wireless communication device 104 was in use for a call while presenting media content

(e.g., based on call information 506 of FIG. 5). The validator 208 may also discard (or tag as

invalid) panel metering information collected while the wireless communication device 104

was receiving a signal strength that was relatively low, inadequate, or below a threshold limit

(e.g., based on signal strength information 510 of FIG. 5) causing, for example, a video

presentation to be distorted or not clearly visible. The validator 208 may also discard (or tag

as invalid) any panel metering information collected while the wireless communication

device 104 was not being carried by the panel member 108 (e.g., based on carrying device

information 702 of FIG. 7). Of course, the validator 208 may additionally or alternatively

discard (or tag as invalid) panel metering information based on other criteria such as, for

example, roaming status, time of day, technical issues affecting the wireless communication

device 104, etc.

[0063] FIGS. 4 through 9 depict example data structures that may be used to store

information associated with metering media content presented by the wireless communication

devices 104. The information described in connection with FIGS. 4-9 may be used as panel

metering information in addition to other panel metering information generated based on or

extracted from media content or data packets associated with the delivery of the media

content. The information depicted in the example data structures of FIGS. 4 through 9 does

not comprise an exhaustive list. In some example implementations, additional or alternative

information may be provided and fewer or more information than that depicted in FIGS. 4

through 9 may be provided. For purposes of discussion, the example data structures of FIGS.

4 through 9 are depicted as tables having a plurality of information fields. In example

implementations, the information indicated in each of the example data structures of FIGS. 4



through 9 may be stored using any other configuration or format. For example, the

information may be stored using look-up tables, text files, databases, etc. In addition,

although the example data structures of FIGS. 4 through 9 are depicted as separate data

structures, in some example implementations one or more or portions of the data structures

may be combined or any one data structure may be divided into two or more data structures.

[0064] The data structures of FIGS. 4 through 9 may be stored in the wireless

communication devices 104 and/or at one or more of the media measurement entity 102, the

media content provider 106, and/or the wireless communications service provider 120. The

wireless communication devices 104 may communicate the information stored therein

associated with one or more of the data structures of FIGS. 4 though 9 to the media

measurement entity 102. The media measurement entity 102 may use the information from

the data structures of FIGS. 4 through 9 to perform panel metering information analyses.

[0065] Now turning to FIG. 4, an example device identification data structure 400 may

be used to store identification information associated with a panel member's wireless

communication device 104 (FIGS. 1-3). In the illustrated example, to enable the media

content provider 106 (FIG. 1) to identify the wireless communication devices 104, the

example device identification data structure 400 includes a media terminal identifier 402

(e.g., a telephone number, an electronic serial number ("ESN"), etc.). The media content

provider 106 may use the media terminal identifier 402 to communicate requested media

content or subscribed to media content to respective wireless communication devices 104.

[0066] To enable the wireless communications service provider 120 to identify the

wireless communication devices 104, the example device identification data structure 400

includes a wireless device identifier 404 (e.g., a telephone number, an electronic serial

number ("ESN"), a unique hardware identifier, a media access control ("MAC") address,

etc.). The wireless communications service provider 120 may use the wireless device

identifier 404 to enable the wireless communication device 104 to communicate voice and/or

data. In addition, the account information (e.g., demographic and/or personal information)

stored in the account information data structure 122 may be tagged with the wireless device

identifier 404. In this case, the media measurement entity 102 may obtain the wireless device

identifier 404 of each of the wireless communication devices 104 and use the wireless device

identifier 404 to retrieve demographic and/or personal information from the account

information data structure 122.

[0067] To identify the wireless communications service provider 120, the example

device identification data structure 400 includes a wireless network service provider identifier



406. The example device identification data structure 400 also includes a wireless device

make and model 408 and 410. The media measurement entity 102 may use the wireless

network service provider identifier 406, the wireless device make 408, and/or the wireless-

device model 410 as demographic information to generate media consumption and/or media

exposure reports.

[0068] FIG. S depicts an example device status information data structure 500 that may

be used to store device status information associated with a panel member's wireless

communication device 104. In the illustrated example, the example device status information

data structure 500 includes on/off status information 502. The wireless communication

devices 104 may store time and status information indicative of when the wireless

communication devices 104 are turned on and/or turned off. The example device status

information data structure 500 also includes battery status information 504. The wireless

communication devices 104 may store time and status information indicative of when the

batteries of the wireless communication devices 104 have particular energy charge levels.

The example device status information data structure 500 also includes call information 506.

The wireless communication devices 104 may store time and duration information indicative

of when the wireless communication devices 104 were used for making telephone calls. The

example device status information data structure 500 also includes application usage

information 508. The wireless communication devices 104 may store time and duration

information indicative of when software applications on the wireless communication devices

104 were used. In some example implementations, the application usage information 508 can

also include software application identification information indicative of the software

applications that were used. The example device status information data structure 500 also

includes signal strength information 510. The wireless communication devices 104 may

store time, signal strength, and duration information indicative of received signal strengths at

particular times for particular durations. For example, if the wireless communication device

104 is very distant from a nearest transceiver tower, the signal strength may be relatively low

causing the wireless communication device 104 to receive only partial or distorted media

content (e.g., a video presentation would be distorted or not clearly visible). In some

example implementations, the media measurement entity 102 may use the signal strength

information 510 to determine the location of the wireless communication device 104 and, in

turn, determine the type of media content that was delivered to the wireless communication

device 104. Also, the media measurement entity 102 may use the signal strength information

510 to generate quality of service ("QoS") information to analyze the panel metering



information in connection with signal strength to, for example, determine how strong or weak

signal strengths affected media consumption by users of the wireless communication devices

104 or the users' media exposure.

[0069] Although not shown, the example device status information data structure 500

may also be provided with hardware and/or software configurations of the wireless

communication device 104. For example, the example device status information data

structure 500 may include total memory, memory used, presence of subscriber identity

module ("SIM") card, headset connected, etc.

[0070] FIG. 6 depicts an example demographic information data structure 600 that may

be used to store demographic information associated with the panel members 108. In the

illustrated example, the demographic information data structure 600 includes gender

information 602, age (birth date) information 604, income information 606, education

information 608, employment information 610, race information 612, occupation information

614, language information 616, and postal zip code information 618.

[0071] FIG. 7 depicts an example usage information data structure 700 that may be used

to store usage information associated with a panel member's wireless communication device

104. To indicate when the panel members 108 were carrying their wireless communication

devices 104, the example usage information data structure 700 includes carrying device

information 702. The wireless communication devices 104 may store date, time, and

duration information indicative of when respective panel members 108 were carrying their

respective wireless communication devices 104. For example, each of the wireless

communication devices 104 may display a user interface screen via which the panel members

108 can provide the carrying device information 702. Alternatively, the wireless

communication devices 104 may be provided with detectors (e.g., motion sensors,

temperature sensors, electronic compasses, etc.) to determine when the panel members 108

are carrying the wireless communication devices 104. In this manner, the wireless

communication devices 104 may automatically generate the carrying device information 702.

[0072] To indicate the time, duration, and nature of technical issues associated with the

wireless communication devices 104, the example usage information data structure 700

includes technical issues information 704. The technical issues information 704 are

indicative of conditions (e.g., problems, device conditions, hardware conditions, software

conditions, communication problems, etc.) affecting the operation or operability of the

wireless communication devices 104. The panel members 108 may provide the technical



issues information 704 to their wireless communication devices 104 and/or the wireless

communication devices 104 may automatically generate the technical issues information 704.

[0073] In some example implementations, the technical issues information 704 may

include information indicative of broken, damaged, or worn device hardware (e.g., a

damaged display/screen, a damaged speaker/headset jack, a damaged antenna, damaged

buttons, etc.), device resets (e.g., master resets clearing all memory, configuration resets to

default settings, warm boot resets, etc.), application errors (e.g., application errors on startup,

inability to launch application plug-ins, extensions, or modules, application execution halts or

freezes, application terminations or crashes during execution, runtime errors, etc.),

communication performance problems (e.g., communication failures, dropped calls, failures

to connect calls, failures to receive calls, poor or no network connectivity, failures to receive

data, etc.), or any other types of technical issues. In some cases, the technical issues

information 704 may be used to log when the wireless communication device 104 does not

have sufficient resources (e.g., latest software versions, application plug-ins, memory space,

etc.) to present particular media content. For example, the wireless communication device

104 may not have the required plug-ins or a correct software version to decode and/or present

particular media content. Also, the wireless communication device 104 may not have

sufficient processing power to decode particular media content and/or sufficient memory

space to store undecoded and/or decoded media content.

[0074] In some example implementations, the technical issues information 704 may be

used to log user-initiated, device-initiated, and/or system-initiated events that could affect a

user's consumption of or exposure to media content presented by the wireless communication

device 104. For example, user-initiated events may include events initiated by a user to, for

example, navigate away from media content presented by a user. User-initiated events may

include, for example, opening a different application (e.g., a calendar, a dialing window, a

video game window, another media presentation application window, etc.) that may visually

obstruct a presentation of video content being metered or that may be displayed

simultaneously with the media content presentation being metered (and at least partially

distract a user's attention away from the metered media content presentation). Device-

initiated events may include, for example, alarm notifications, reminder notifications, low-

battery notifications, or any other type of device-initiated notification or event that could

affect a user's consumption of or exposure to media content presented by the wireless

communication device 104. System-initiated events may include, for example, receiving a

message (e.g., a short messaging service (SMS) text message), receiving a phone call,



receiving network system notifications. Device-initiated or system-initiated events may

include any other type of asynchronous events that may affect a user's consumption of or

exposure to media content presented by the wireless communication device 104.

[0075] The media measurement entity 102 (FIG. 1) may use the technical issues

information 704 during subsequent analysis to determine how much, if any, media exposure

credit or media consumption credit to award, give, assign, or attribute to particular media

content presented by the wireless communication device 104. For example, if the technical

issues information 704 indicates that the wireless communication device 104 has a damaged

screen, the media measurement entity 102 may credit an audio portion of presented media

content but not credit its video portion. In addition, the media measurement entity 102 may

use the technical issues information 704 to determine reasons for poor consumption of or

exposure to particular media content. For example, if the technical issues information 704

indicates that the wireless communication device 104 (or substantial quantity of the wireless

communication devices 104) did not have the required software plug-ins, extensions,

applications, etc. or required media decoders to decode a particular media content, the media

measurement entity 102 may conclude that analysis data indicating poor consumption of or

exposure to that media content is attributable to the wireless communication device 104 not

having the required software.

[0076] To indicate date, time, and duration of when the wireless communication devices

104 are carried outside of their local calling areas (e.g., roaming), the example usage

information data structure 700 is provided with roaming information 706. The panel

members 108 may provide the roaming information 706 to their wireless communication

devices 104 and/or the wireless communication devices 104 may automatically generate the

roaming information 706. In some example implementations, the roaming information 706

may also include the area (e.g., geographic area, calling area, network area, time zone, etc.) in

which the wireless communication devices 104 are roaming. In this manner, the media

measurement entity 102 may use the roaming information to determine the content

programming schedules or delivery times (e.g., based on a channel lineup and content

programming data structure 1000 of FIG. 10) associated with any media content presented by

the wireless communication device 104 while roaming. For instance, media content

delivered in a time zone (e.g., a roaming time zone) other than the home time zone of the

wireless communication device 104 may be delivered according to a time schedule (e.g.,

media content programs are shifted by one-hour) different from that of the home time zone of

the wireless communication device 104.



[0077] FIG. 8 depicts an example viewing session information data structure 800 that

may be used to store viewing session information associated with a panel member's wireless

communication device 104, and FIG. 9 depicts an example content session information data

structure 900 that may be used to store content session information associated with a panel

member's wireless communication device 104. The example viewing session information

data structure 800 and the example content session information data structure 900 include

some of the panel metering information generated and/or collected by the wireless

communication devices 104 based on the media content provided by the media content

provider 106 and presented by the wireless communication devices 104.

[0078] The example viewing session information data structure 800 (FIG. 8) is used to

store panel metering information indicative of an entire media presentation duration or media

presentation session during which the wireless communication device 104 is presenting

media content. Each media presentation session may include one or more content sessions.

A content session is associated with a particular program, show, or media program that one of

the wireless communication devices 104 presents during a viewing session. If the wireless

communication device 104 presents two consecutive media programs (e.g., two consecutive

television shows), then one viewing session includes two content sessions. The example

content session information data structure 900 (FIG. 9) is used to store panel metering

information indicative of particular media content programs presented by the wireless

communication devices 104 during viewing sessions.

[0079] As shown in FIG. 8, to store start times indicative of when the wireless

communication devices 104 begin to present media content, the example viewing session

information data structure 800 includes viewing session start time information 802. To store

end times indicative of when the wireless communication devices 104 stop presenting media

content, the example viewing session information data structure 800 includes viewing session

end time information 804.

[0080] The example viewing session information data structure 800 also includes

previous viewing session end time information 806. The previous viewing session end time

information 806 may be used to store in each viewing session data record 808a-c the end time

information 804 stored in the previous data record. The media measurement entity 102 may

use the previous viewing session end time information 806 to determine whether any record

entries (e.g., the record entries 808a-c) have been dropped or deleted by comparing the

previous viewing end time session information 806 of a data record (e.g., the data record

808c) with the end time information 804 of an immediately previous data record (e.g., the



data record 808b). If the previous viewing session end time information 806 of the data

record 808c and the end time information 804 of the data record 808b do not match, the

media measurement entity 102 can conclude that data records are missing between the data

records 808b and 808c. For example, the data records may have been lost during

transmission from the wireless communication device 104 to the media measurement entity

102 or may be corrupted or may not have been generated correctly.

[0081] To indicate the type of software or application that the wireless communication

devices 104 use to present media content for each viewing session, the example viewing

session information data structure 800 includes presentation software information 810. The

wireless communication devices 104 may provide the name and version of the software used

to present media content for each viewing session.

[0082] Turning to FIG. 9, some or all of panel metering information shown in the

example content session information data structure 900 may be embedded in the data

delivered by the media content provider 106 (FIG. 1). For example, some of the panel

metering information shown in FIG. 9 may be included in header fields or any other fields of

transmitted network data packets used to delivery media content. Additionally or

alternatively, some of the panel metering information may be embedded in the media content

information and may be extracted while decoding (e.g., decompressing, reconstructing,

rendering, etc.) the media content.

[0083] As shown in FIG. 9, the example content session information data structure 900

includes content session start time information 902 and content session end time information

904 to indicate when the wireless communication devices 104 start and stop presenting

particular media content. The example content session information data structure 900 also

includes service provider information 906 to indicate the identification (e.g., name,

identification code, etc.) of the media content service provider 106 (FIG. 1). Delivery type

information 908 is used to indicate the communication protocols and/or transmission

mediums used by the media content provider 106 to deliver the media content. In an example

implementation, options for the delivery type information 908 may include over-the-air

("OTA") terrestrial delivery (e.g., FLO, DVB-H, etc.), OTA satellite delivery, Internet

protocol ("IP") multicast, broadcast, unicast, general packet radio service ("GPRS"),

evolution data only ("EVDO"), etc. Content type information 910 is used to indicate the type

of media delivered such as, for example, video media, audio media, video/audio media, video

games, graphics, web pages, Internet data, etc. Additionally or alternatively, the content type



information 910 may be used to indicate whether media content was live broadcast media or

a downloaded clip (e.g., delivered per-request, on-demand delivery, etc.).

[0084] To identify particular media programs, the example content session information

data structure 900 includes program asset ID information 912, program name/title

information 914, and episode name information 916. To identify distributors and providers

of media content, the example content session information data structure 900 includes content

distributor information 918 and content provider information 920.

[0085] The example content session information data structure 900 also includes channel

number information 922 (e.g., a media programming provider channel number such as

channel 9) and channel name information 924 (e.g., station call letters such as WBBM). To

determine time offsets associated with delivery of IP packets, the example content session

information data structure 900 is provided with IP time offset information 925. For example,

the IP time offset information 925 may indicate the amount of time (e.g., due to network

latency, switch/router hops, media content provider delay, etc.) required for an IP network

packet to propagate from a source (e.g., the media content provider 106 of FIG. 1, a media

content producer, etc.) to a destination (e.g., the wireless communication devices 104, the

control wireless communication device 116, the broadcast monitor 114, etc.). The IP time

offset information 925 may be used by the media measurement entity 102 to generate media

consumption and/or exposure information associated with quality of service ("QoS"). In

some example implementations, QoS information may also be generated based on other

communication link characteristics such as, for example, the signal strength information 510

(FIG. 5). For example, the media measurement entity 102 may determine how QoS affects

media consumption or exposure of particular media content by the panel members 108.

[0086] To determine a location of a wireless communication device 104 when, for

example, the wireless communication device 104 received and/or presented a media

presentation, the information data structure is provided with a transmitting tower ID 926 and

location information 927. In the illustrated example, the transmitting tower ID 926 may

include one or more cellular tower identifiers and/or broadcast tower identifiers identifying

one or more cellular towers and/or one or more broadcast towers from which the wireless

communication devices 104 receive media content. The media measurement entity 102 can

then use the transmitting tower ID 926 to determine the location of cell towers that

transmitted media content to the wireless communication devices 104 and/or the locations of

the wireless communication devices 104 when they received and/or presented the media

content. In some example implementations, the data structure 900 may additionally or



alternatively be provided with an access point ID that identifies wireless network access

points (e.g., IEEE 802.1 1 access points, Wi-Fi® access points, Bluetooth® access points,

etc.) that transmitted media content to the wireless communication devices 104.

[0087] In the illustrated example, the location information 927 may be indicative of the

location of the wireless communication devices 104 while receiving and/or presenting media

content. The location information 927 may be generated using location detection devices

(e.g., global position system ("GPS") devices) in the wireless communication devices 104,

using triangulation techniques involving detecting distances from various cellular and/or

media broadcast transmission towers, and/or using any other location determination system.

[0088] To identify technical media content specifications 928 (e.g., media content

quality) associated with presented media content, the example content session information

data structure 900 includes frames per second information 930, video resolution information

932, and audio quality information 934 (e.g., audio sampling rate, digital audio bit rate, stereo

mode, mono mode, etc.). Although not shown, the technical media content specifications 928

may also include digital video bit rate or any other media bit rate information.

[0089] To identify usage data 936 associated with usage of media presentation software

during each content session, the example content session information data structure 900

includes event count information 938, which starts at one for each session and increments as

the session progresses. The example content session information data structure 900 also

includes timestamp information 940 indicative of when the media presentation software is

active. Duration information 942 indicates the amount of time for which the media

presentation software is actively presenting media content (e.g., not paused or stopped by, for

example, a user or a preemptive phone call) or the amount of time for which the media

presentation software is in a particular operating mode (e.g., paused). Operation mode

information 944 indicates a media presentation mode of the media presentation software such

as, for example, whether the media presentation software was in a pause mode, a play mode,

a stop mode, a fast forward mode, a rewind mode, etc. Time offset information 946 indicates

whether media content was delivered live or on a delay (e.g., a one-second delay, delay may

be dependent on duration of pause or other user input (rewind, fast forward, stop, etc.), etc.).

[0090] To identify system configurations associated with the presentation of media

content, the example content session information data structure 900 is provided with

presentation information 948. The presentation information 948 includes volume level

information 950 indicative of the volume level of the wireless communication device 104

while presenting media content. The presentation information 948 also includes



headset/speaker information 952 indicative of whether a headset or a speaker were enabled

while the wireless communication device 104 presented media content. The presentation

information 948 also includes screen contrast ratio information 954 indicative of the screen

contrast ratio set on the wireless communication device 104 while presenting media content.

[0091] The types of information stored in the example content session information data

structure 900 may differ when metering different types of media. For example, when

metering a video program presentation, the types of information stored in the example

content session information data structure 900 may be different from the types of information

stored when metering video games, web pages, or audio presentations. In an example

implementation used to meter video games executed by the wireless communication device

104, the example content session information data structure 900 may be used to store a game

title, a skill level setting, a game level, a version, a vendor, and information about advertising

presented during game play.

[0092] FIG. 10 depicts an example channel lineup and content programming data

structure 1000 that the media measurement entity 102 (FIGS. 1-3) may use to analyze and/or

validate the panel metering information generated by the wireless communication devices

104 (FIGS. 1-3). The data structure 1000 includes channel number information 1002,

channel name information 1004, and scheduled media program entries 1006 indicating the

times and channels associated with delivery of media content. During analyses of panel

metering information, the media measurement entity 102 may compare the channel number

information 1002 to the channel number information 922 (FIG. 9) of the example content

session information data structure 900 (FIG. 9). The media measurement entity 102 may also

compare the channel name information 1004 to the channel name information 924 (FIG. 9) of

the example content session information data structure 900 (FIG. 9). Each of the scheduled

media program entries 1006 may include a program asset ID (e.g., the program asset ID

information 912 of FIG. 9), a program name/title (e.g., the program name/title information

914 of FIG. 9), an episode name (e.g., the episode name information 916 of FIG. 9), and/or

content specifications (e.g., the content specifications 928, 930, 932, and 934 of FIG. 9).

[0093] FIG. I depicts example metering information 1100 stored using an extensible

markup language ("XML") format (e.g., an XML file). In the illustrated example, the

example metering information 1100 includes example panel metering information that may

be generated by the wireless communication devices 104. However, the control wireless

communication device 116 and/or the broadcast monitor 114 may generate and/or collect and

organize reference metering information in a manner substantially similar or identical to the



arrangement shown in FIG. 11. In the illustrated example, the panel metering information

shown in FIG. 11 corresponds to information described above in connection with the data

structures of FIGS. 4, 6, 8, and 9. However, in other example implementations, other types

of information may also be included in the example metering information 1100.

[0094] To store device identification information, the example metering information

1100 includes a device identification section 1102 including a wireless device identifier 404,

a wireless network service provider identifier 406, and wireless device make and model

information 408 and 410.

[0095] The example metering information 1100 includes a demographics section 1104,

which includes a postal zip code 618. The media measurement entity 102 (FIG. 1) may use

the postal zip code 618 to retrieve demographic information (e.g., the demographic

information described above in connection with FIG. 6) to generate demographic-based

reports using the panel metering information.

[0096] The example metering information 1100 includes a viewing session section 1106

having the viewing session start time information 802, the viewing session end time

information 804, and the previous viewing session end time information 806. The viewing

session section 1106 also includes the media presentation software name and version

information 810.

[0097] Within the viewing session section 1106, the example metering information 1100

includes a content session section 1108 having the content session start time information 902

and the content session end time information 904. The content session section 1108 also

includes the service provider information 906, the delivery type information 908, the content

type information 910, the program name/title information 914, the channel number

information 922, the channel name information 924, and the content specifications

information 928.

[0098] The content session section 1108 includes a usage data section 1110 to store the

usage data information 936. In the illustrated example, the usage data section 1110 includes

two entries of the usage data information 936. A first usage data entry corresponds to a play

operating mode (e.g., the operation mode information 944) and a second usage data entry

corresponds to a pause operating mode (e.g., the operation mode information 944).

[0099] In other example implementations, the panel metering information and/or the

reference metering information may include more or less information than depicted in FIG.

11. For example, panel metering information may also include device status information

(e.g., the on/off status information 502, the battery status information 504, the call



information status information 506, the application usage information 508 of FIG. 5)

described above in connection with the example device status information data structure 500

of FIG. 5 or usage information (e.g., carrying device information 702, the technical issues

information 704, the roaming information 706 of FIG. 7) described above in connection with

the example usage information data structure 700 of FIG. 7.

[00100] The types of information stored in the example metering information 1100 may

differ when metering different types of media. For example, when metering video games

executed by the wireless communication device 104, the example metering information 1100

may be used to store a game title, a skill level setting, a game level, a version, a vendor, and

information about advertising presented during game play.

[00101] FIG. 12 illustrates an example apparatus 1200 that may be used to implement the

example wireless communication devices 104 of FIGS. 1-3, the example control wireless

communication device 116 of FIGS. 1 and 2, and the example broadcast monitor 114 of

FIGS. 1 and 3, and FIG. 13 illustrates an example metering information processing system

1300 that may be used to implement the example metering information processing system

128 of FIG. 1 to process panel metering information at the media measurement entity 102 of

FIGS. 1-3. The example apparatus 1200 and the example metering information processing

system 1300 may be implemented using any desired combination of hardware, firmware,

and/or software. For example, one or more integrated circuits, discrete semiconductor

components, and/or passive electronic components may be used. Additionally or

alternatively, some or all of the blocks of the example apparatus 1200 and the example

metering information processing system 1300, or parts thereof, may be implemented using

instructions, code, and/or other software and/or firmware, etc. stored on a machine accessible

medium that, when executed by, for example, a processor system (e.g., the example processor

system 2810 of FIG. 28), perform the operations represented in the flowcharts of FIGS. 14,

15, 16A, 16B, 17-19, 2OA, 2OB, 21A, and 21B.

[00102] Turning now to FIG. 12, to communicate with the media content provider 106,

the wireless communications service provider 120, and/or the media measurement entity 102

(FIG. 1), the example apparatus 1200 includes a communication interface 1202. The

example apparatus 1200 may use the communication interface 1202 to receive media content

from the media content provider 106, process voice/data communications with via the

wireless communications service provider 120, and/or transmit panel metering information to

the media content provider 106, the wireless communications service provider 120, and/or the

media measurement entity 102. The communication interface 1202 may be implemented



using one or more wireless communication protocols including, for example, FLO®, DVB-H,

TDMA, GSM®, CDMA, or any other multicast or broadcast media delivery protocols or

voice/data communication protocols.

[00103] To store media content and panel metering information (e.g., the panel metering

information file 204 of FIG. 2), the example apparatus 1200 includes a memory 1204. To

analyze data packets used to deliver media content, the example apparatus 1200 includes a

data packet analyzer 1206. The data packet analyzer 1206 is configured to extract panel

metering information (e.g., program identification, channel identification, content provider

identification, etc.) or other information used to generate panel metering information from

data packets used by the media content provider 106 and/or the wireless communications

service provider 120 to communicate media content. For example, the data packet analyzer

1206 may extract some or all of the information described above in connection with the

example data structures 900 of FIGS. 9 and 11 from data packets.

[00104] To decode the media content received from the media content provider 106, the

example apparatus 1200 includes one or more media decoders) 1208. The media decoders

1208 may include one or more video decoders, one or more audio decoders, one or more

graphics decoders, one or more video game engines, one or more Internet data decoders (e.g.,

html decoders, Java® decoders, etc.), etc.

[00105] To generate and/or collect panel metering information, the example apparatus

1200 includes a metering information generator/collector 1210. In some example

implementations, information used to generate panel metering information may be embedded

in fields of transmission data packets. The metering information generator/collector 1210

may be configured to obtain information from forward link channels or back channels

between the wireless communication devices 104 and a transmitting entity. Alternatively or

additionally, information used to generate panel metering information may be embedded in

the media content. For example, ancillary codes (e.g., audio codes, video codes, etc.) may be

embedded in the media content, and the metering information generator/collector 1210 may ,

be configured to collect those codes. In some example implementations, the metering

information generator/collector 1210 may be configured to generate signatures (e.g., audio

signatures, video signatures, etc.) based on the media content decoded by the media decoders

1208.

[00106] In the illustrated example, the metering information generator/collector 1210 may

be configured to intercept media content decoded by the media decoders 1208 using software

and/or hardware to collect 'codes and/or generate signatures. For example, data intercepting



software may be configured to periodically trap data output by the media decoders 1208

and/or copy data output by the media decoders 1208 from an output buffer to another

memory space used by the metering information generator/collector 1210 to generate and/or

collect the panel metering information. Data intercepting hardware may be implemented by

coupling a data sniffer to output lines of the media decoders 1208 to detect media content

data decoded by-the media decoders 1208 and copy the detected decoded media to a memory

associated with the metering information generator/collector 1210. The data intercepting

processes may be passive so that the metering of the presented media contents does not affect

or does not substantially affect the performance and/or quality of presenting media contents

by the wireless communication device 104.

[00107] In any case, the metering information generator/collector 1210 may obtain (i.e.,

collect) information (e.g., metering information) from the data packet analyzer 1206 and/or

from media content decoded by the media decoders 1208 and/or generate signatures based on

decoded media content and use the collected and/or generated information to generate panel

metering information. The metering information generator/collector 1210 may then store the

panel metering information in the memory 1204 (e.g., in the panel metering information file

204 ofFIG. 2).

[00108] To determine a location of the example apparatus 1200, the example apparatus

1200 is provided with a location interface 1212. The location interface 1212 may be

configured to detect and/or determine the locations to which the example apparatus 1200 is

moved. The location interface 1212 may be implemented using any location

detection/determination technology including, for example, a GPS receiver, a dead reckoning

system, an electronic compass, technology to determine location based on triangulation

techniques, sensors to detect location codes or identification codes indicative of a location,

etc.

[00109] In the illustrated example, the example apparatus 1200 is provided with a status

monitor 1214 configured to monitor the operations and/or status of the wireless

communication device 104 to determine when the wireless communication device 104, for

example, is powered on/off, is connected to a battery charger, is executing media presentation

software, etc. The example apparatus 1200 is also provided with an application monitor 1216

to detect when media presentation software of the wireless communication device 104 has

been instantiated and when it is presenting media content. The application monitor 1216 can

also be configured to detect different operations (e.g., play, pause, skip, rewind, fast forward,

etc.) associated with the media presentation software. The metering information



generator/collector 1210 can store information indicative of the events detected by the status

monitor 1214 and/or the application monitor 1216 in the memory 1204 for subsequent

analysis by the media measurement entity 102.

[00110] To determine time information, the example apparatus 1200 is provided with a

clock 1218. In the illustrated example, the clock 1218 may be separate from a clock of a

wireless communication device 104 and may be synchronized with the time of a clock at the

media measurement entity 102. The clock 1218 enables the example apparatus 1200 to

generate accurate time information (e.g., the viewing session start and end times 802 and 804

of FIG. 8, the content session start and end times 902 and 904 of FIG. 9, etc.) even if the

network of a wireless service provider (e.g., the wireless service provider 120 of FIG. 1) has

not correctly set time information in a clock of the wireless communication device 104 or if

the clock of the wireless communication device 104 does not otherwise have the correct or

accurate time information. In the illustrated example, the clock 121 8 is configured to be

periodically or aperiodically synchronized with a clock of the media measurement entity 102,

which may, in turn, be synchronized to, for example, a government-provided reference time.

[00111] The communications interface 1202, the memory 1204, the data packet analyzer

1206, the media decoders 1208, the metering information generator/collector 1210, the

location detection interface 1212, the status monitor 1214, the application monitor 1216, and

the clock 1218 may also be used to implement the control wireless communication device

116 and/or the broadcast monitor 114 (FIG. 1). To implement the wireless communication

device 116, the metering information generator/collector 1210 is configured to generate

reference metering information and store the reference metering information in the memory

1204 (e.g., the reference metering information file 206 of FIG. 2).

[00112] Although the example apparatus 1200 may be used to implement the example

wireless communication devices 104, the control wireless communication device 116, and/or

the broadcast monitor 114, in some example implementations the example apparatus 1200

may be adapted to implement the meter 202 of FIGS. 2 and 3 and/or the meter 306 of FIG. 3,

and the example apparatus 1200 may be installed into (e.g., internal) or onto (e.g., external)

the wireless communication device 104. For example, in some example implementations

(e.g., the example metering module 2302 of FIG. 23), the example apparatus 1200 may be

configured to include the memory 1204, the data packet analyzer 1206, the metering

information generator/collector 1210, the location interface 1212, the status monitor 1214, the

application monitor 1216, and the clock 1218. In such example implementations, the

communication interface 1202 and the media decoders) 1208 may be implemented in the



wireless communication device 104, while the example apparatus 1200 is provided with data

interception or detection interfaces to detect data packets received and/or transmitted via the

communication interface 1202 and/or decoded media content output by the media decoders)

1208. That is, the example apparatus 1200 may be provided with a network data detection

interface (not shown) configured to be coupled to data lines of the communication interface

1202 to detect data packets and a media content detection interface (not shown) configured to

be coupled to output lines of the media decoders) 1208 to detect media content decoded by

the media decoders) 1208. Additionally or alternatively, the example apparatus 1200 may

be provided with a common data interface (e.g., a serial interface, a universal serial bus

(USB) interface, or any other interface) (e.g., the communication interface 2316 of FIG. 23)

to be coupled to a data interface (e.g., via the accessory port 2322 of FIG. 23) of the wireless

communication device 104 and through which the example apparatus 1200 can receive

network data packets and/or decoded media content data from the wireless communication

device 104. For example, the wireless communication device 104 can be provided with and

execute one or more software agents to monitor and detect network data packets

communicated via the communication interface 1202 and/or media content decoded by the

media decoder(s) 1208 and to communicate the detected data packets and/or decoded media

contents to the example apparatus 1200 via the common data interface. In this manner, the

example apparatus 1200 can generate panel metering information based on the received data

packets and/or decoded media content.

[00113] Turning now to FIG. 13, to access the panel metering information data structure

112, the example system 1300 includes a panel metering information interface 1302

communicatively coupled to the panel metering information data structure 112. The panel

metering information interface 1302 may be configured to retrieve the panel metering

information from the panel metering information data structure 112 and to store information

(e.g., the panel metering information, validation information, etc.) in the panel metering

information data structure 112. To access the reference metering information data structure

118, the example system 1300 includes a reference metering information interface 1304

communicatively coupled to the reference metering information data structure 118.

[00114] To validate the panel metering information, the example system 1300 is provided

with the validator 208 communicatively coupled to the panel metering information interface

1302 and the reference metering information interface 1304. The validator 208 is configured

to validate the panel metering information as described above in connection with FIGS. 2 and

3.



[00115] To obtain demographic information associated with the panel members 108 (FIG.

1), the example system 1300 is provided with a demographic information interface 1306

communicatively coupled to the demographic information data structure 126 and the panel

metering information interface 1302. In an example implementation, the demographic

information interface 1306 may communicate with the panel metering information interface

1302 to retrieve the postal zip code information 618 (FIGS. 6 and 11) and/or the wireless

device identifier 404 (FIGS. 4 and 11) from panel metering information (e.g., the example

metering information 1100 of FIG. 11) stored in the panel metering information data structure

112 and use the postal zip code information 618 and/or the wireless device identifier 404 to

retrieve demographic information from the demographic information data structure 126. In

some example implementations, the panel metering information interface 1302 is configured

to retrieve demographic information from the account information data structure 122 based

on, for example, the postal zip code information 618 and/or the wireless device identifier 404

and store the demographic information in the demographic information data structure 126.

[00116] To analyze and process the panel metering information, the example system 1300

is provided with an analyzer 1308 communicatively coupled to the panel metering

information interface 1302, the reference metering information interface 1304, and the

demographic information interface 1306. In some example implementations, the analyzer

1308 may retrieve panel metering information via the panel metering information interface

1302, channel lineup and content programming information (e.g., the information stored in

the channel lineup and content programming data structure 1000 of FIG. 10) from the

reference metering information data structure 118 via the reference metering information

interface 1304, and demographic information via the demographic information interface

1306. The analyzer 1308 may then analyze and process the panel metering information based

on the channel lineup and content programming information and the demographic

information to measure, for example, media consumption or media exposure. To generate

reports based on the analyses performed by the analyzer 1308 and/or the validator 208, the

example system 1300 includes a report generator 1310. The reports may include information

indicative of users' media consumption of or media exposure to programming content

transmitted to and presented via the wireless communication devices 104. Some reports may

correlate media consumption or exposure with the different types of information described

above in connection with FIGS. 4-11. For example, a media consumption versus data

transmission quality report may correlate media consumption of media content with the



various levels of data transmission quality associated with transmitting the media content to

different wireless communication devices 104.

[00117] To enable the panel members 108 to provide their demographic information to the

demographic information data structure 126, the example system 1300 is provided with a user

interface 1312. The user interface 1312 may be implemented using a web page server, a

wireless communication device interface (e.g., a wireless application protocol ("WAP")

interface), an interactive voice response ("IVR") interface, an intranet server (for access by

customer service agents contacted by users to provide the demographic information), etc.

[00118] Flowcharts representative of example processes that may be used to implement

the example wireless communication devices 104 (FIGS. 1-3) and 116 (FIGS. 1 and 2), the

broadcast monitor 114 (FIGS. 1 and 3), the example apparatus 1200 of FIG. 12, the example

panel metering information processing system 1300 of FIG. 13, and/or other apparatus or

systems (e.g., the personal computer 124 of FIG. 1) described herein are shown in FIGS. 14,

15, 16A, 16B, 17-19, 2OA, 2OB, 21A, 21B, 26, and 27. In the illustrated examples, the

example processes may be implemented as comprising one or more programs for execution

by one or more processors such as the processor 2812 shown in the example processor

system 2810 of FIG. 28. The programs may be embodied in software stored on tangible

mediums such as CD-ROM's, floppy disks, hard drives, digital versatile disks (DVD's), or a

memory associated with the processor 2812 and/or embodied in firmware and/or dedicated

hardware in a well-known manner. For example, any or all of the example wireless

communication devices 104 and 116, the example broadcast monitor 114, the example

apparatus 1200, the example panel metering information processing system 1300, and/or

other example apparatus or systems described herein could be implemented using software,

hardware, and/or firmware. Further, although the example programs are described with

reference to the flowcharts illustrated in FIGS. 14, 15, 16A, 16B, 17-19, 2OA, 2OB, 2 IA,

2IB, 26, and 27, persons of ordinary skill in the art will readily appreciate that many other

methods of implementation 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.

[00119] FIG. 14 is a flowchart representative of an example process that may be

performed to obtain panel members and to generate and/or collect panel metering

information. Initially, the media measurement entity 102 advertises a metering program to a

potential panel member (block 1402). For example, the media measurement entity 102 may



advertise opportunities for participation in the metering program via the media content

provider 106 and/or the wireless communications service provider 120. Alternatively or

additionally, the media measurement entity 102 may advertise the metering program directly

to users of the wireless communication devices 104, which may include subscribers of the

media content provider 106 and/or subscribers of the wireless communications service

provider 120. For example, the media measurement entity 102 may advertise the metering

program by sending messages (e.g., via e-mail, via a web page, via wireless application

protocol ("WAP"), etc.) to the wireless communication devices 104 and/or the personal

computer 124. Each message may include a selectable option that indicates a person's

consent to participate in the metering program.

[00120] The wireless communication device 104 then determines whether the targeted

panel member has requested or consented to participate in the metering program (block

1404). For example, the targeted panel member can select an option on a user interface

screen indicating consent to participate in the metering program. If the wireless

communication device 104 determines that the targeted panel member has not requested or

consented to participate in the metering program (block 1404), then control returns to block

1402 and the media measurement entity 102 advertises participation in the metering program

to the same or another potential panel member. However, if the wireless communication

device 104 determines that the targeted panel member has requested or consented to

participate in the metering program (block 1404), then the targeted panel member becomes

one of the panel members 108 and the wireless communication device 104 interviews the

panel member 108 to obtain demographic information (block 1406). An example method

that may be used to implement the operation of block 1406 is described below in connection

with the flowchart of FIG. 15.

[00121] After interviewing the panel member 108 regarding demographic information

(block 1406), metering of the wireless communication device 104 is then enabled (block

1408). For example, the media measurement entity 102, the media content provider 106,

and/or the wireless communications service provider 120 may transmit metering software

(e.g., a media content meter 202 of FIG. 2) to the wireless communication device 104 to

enable metering. Alternatively, the metering software and/or hardware may be pre-installed

on the wireless communication device 104 so that the media measurement entity 102, the

media content provider 106, and/or the wireless communications service provider 120 need

only provide the wireless communication device 104 with a message instructing the wireless

communication device 104 to enable the preinstalled metering software and/or hardware.



The metering software and/or hardware may be configured to monitor all of the media

content presented by the wireless communication device 104 or only a subset of media

content. For instance, the metering software and/or hardware may be configured to monitor

media content during particular times, media content delivered via particular channels, and/or

only particular media content programming.

[00122] . The communication interface 1202 and the media decoders 1208 (FIG. 12) of the

wireless communication device 104 then obtain and present media content (block 1410). For

example, the communication interface 1202 may receive media content delivered (e.g.,

broadcast, multicast, unicast, etc.) by the media content provider 106 or the wireless

communications service provider 120 in response to the panel member 108 tuning in to a

particular channel and/or requesting particular content and one or more of the media decoders

1208 may load and begin decoding (e.g., decompressing, reconstructing, rendering, etc.) and

presenting the media content.

[00123] The metering information generator/collector 1210 then generates and/or collects

panel metering information (block 1412). For example, the data packet analyzer 1206 (FIG.

12) may extract panel metering information or other information used by the metering

information generator/collector 1210 to generate panel metering information from header

fields or any other fields in the transmitted network packets used to deliver media content.

Additionally or alternatively, some of the panel metering information may be embedded in

the media content information contained in the data packets used to transmit the media

content, and the metering information generator/collector 1210 may extract the panel

metering information from the media content while the decoders 1208 decode the media

content. In the illustrated example, the metering information generator/collector 1210 may

store the panel metering information in the panel metering information file 204 (FIG. 2),

which is, in turn, stored in the memory 1204 (FIG. 12). At block 1412, the metering

information generator/collector 1210 can also generate and/or collect other types of metering

information such as, for example, information described above in connection with FIGS. 4, 5,

7-9, and 11. The operations of block 1412 may be implemented using the example methods

described below in connection with the flowcharts of FIGS. 16A, 16B, and 17.

[00124] The metering information generator/collector 1210 then tags one or more of the

panel metering information entries generated and/or collected at block 1412 with respective

timestamps indicative of when they were generated and/or collected (block 1414). In some

example implementations, a group of panel metering information entries may be tagged with

a single timestamp or two timestamps (e.g., a start time timestamp and an end time



timestamp). In addition, the metering information generator/collector 1210 tags one or more

of the panel metering information entries or a group of the panel metering information entries

with one or more device identifiers (block 1416) (e.g., the media terminal identifier 402, the

wireless device identifier 404, the wireless network service provider 406, the wireless device

make 408, and/or the wireless device model 410 of FIG. 4) corresponding to the wireless

communication device 104 that generated the panel metering information.

[00125] The wireless communication device 104 then determines whether it should

communicate the panel metering information to a central collection facility (block 1418)

(e.g., one or more of the media measurement entity 102, the media content provider 106, and

the wireless communications service provider 120). For example, the wireless

communication device 104 may be configured to communicate the panel metering

information to the media content provider 106 when the amount of panel metering

information stored in the memory 1204 reaches a predetermined threshold limit.

Alternatively or additionally, the wireless communication device 104 may be configured to

communicate the panel metering information to the media content provider 106 at a

predetermined time every day.

[00126] If the wireless communication device 104 determines that it should communicate

the panel metering information (block 1418), then the communication interface 1202

communicates the panel metering information from the memory 1204 to the central collection

facility (block 1420). After the communication interface 1202 communicates the panel

metering information (block 1420) or if the wireless communication device 104 determines

that it should not communicate the panel metering information (block 1418), the wireless

communication device 104 determines whether it should continue to meter other media

content (block 1422). If the wireless communication device 104 determines that it should

meter other media content (block 1422), then control is passed back to block 1410.

Otherwise, the process is ended.

[00127] FIG. 15 is a flowchart representative of an example process that may be

performed to obtain demographic information associated with panel members. The

operations described in connection with FIG. 15 may be used to implement the operation of

block 1406 of FIG. 14 to interview the panel member 108 and obtain demographic

information from the panel member 108. Initially, the wireless communication device 104

displays a user interface screen having selectable options for different levels of demographics

(block 1502) to be used in the metering program. For example, the options may include

maintaining complete anonymity (e.g., provide no demographic information), maintain



partial anonymity (e.g., provide only wireless device identifier and/or postal zip code), and

providing a substantial amount of demographic and/or personal information.

[00128] The wireless communication device 104 then determines whether the panel

member 108 has requested to maintain total anonymity (block 1504). If the panel member

108 has requested to maintain total anonymity (block 1504), no demographic information is

collected (block 1506). In an example implementation in which no demographic information

is to be used, the example metering information 1100 (FIG. 11) may be stored and

transmitted to the media measurement entity 102 without the postal zip code information 618

(FIGS. 6 and 11) or any other information to identify the panel member 108 associated with

the example metering information 1100.

[00129] If the panel member 108 has not requested to maintain total anonymity (block

1504), then the wireless communication device 104 determines whether the panel member

has requested to maintain partial anonymity (block 1508). If the panel member 108 has

requested to maintain partial anonymity (block 1508), then the meter 202 (FIG. 2) obtains the

wireless device identifier (e.g., the wireless device identifier 404 of FIGS. 4 and 11) from the

wireless communication device 104 and/or the postal zip code (e.g., the postal zip code 618

of FIGS. 6 and 11) from the panel member 108 (block 1510). In this manner, the media

measurement entity 102 can obtain partial or general demographic information from the

account information data structure 122 of the wireless communications service provider 120

(FIG. 1) based on the wireless device identifier 404 and/or the postal zip code 618. In

alternative example implementations, the meter 202 may obtain a separate phone number

other than that of the wireless communication device 104 such as, for example, a phone

number of a wired or landline telephone associated with the user of the wireless

communication device 104.

[00130] If the panel member 108 has not requested to maintain partial anonymity (block

1508), the wireless communication device 104 determines whether the panel member 108 has

elected to provide demographic information and/or personal information via the wireless

communication device 104 (block 1512). For example, the wireless communication device

104 may present a user interface screen to the panel member 108 having selectable options

via which the panel member 108 can select to provide demographic information via the

wireless communication device 104 or via another method (e.g., calling a dial-in number,

accessing a website on the personal computer 124 of FIG. 1 or any other web-enabled

device). Alternatively, the panel member 108 may authorize a call back from the media

measurement entity 102 to provide demographic and/or personal information via a phone



call. In yet other alternative example implementations, the meter 202 (FIG. 2) may be pre-

configured to instruct the panel member 108 to provide demographic information via a

particular method (e.g., via the wireless communication device 104, via a website, via a dial-

in number, etc.).

[00131] If the wireless communication device 104 determines that the panel member 108

should provide demographic and/or personal information via the wireless communication

device 104 (block 1512), then the wireless communication device 104 displays a user input

screen via which the panel member 108 can provide demographic and/or personal

information (block 1514). However, if the wireless communication device 104 determines

that the panel member 108 has not elected to provide demographic and/or personal

information via the wireless communication device 104 (block 1512), the wireless

communication device 104 displays a message instructing the panel member 108 to access a

website or call a dial-in number to provide demographic and/or personal information (block

1516).

[00132] After the wireless communication device 104 presents the message at block 1516

or after the wireless communication device 104 displays the user input screen at block 1514

and obtains demographic and/or personal information or after the meter 202 (FIG. 2) obtains

the wireless device identifier 404 and/or the postal zip code 618 of the panel member 108 at

block 1510 or if the wireless communication device 104 determines that no demographic

information will be obtained from the panel member 108, the process ends and control

returns to a calling function or process such as, for example, the example process of FIG. 14.

[00133] FIGS. 16A and 16B depict a flowchart representative of an example process that

may be performed to generate and/or collect panel metering information. The flowchart of

FIGS. 16A and 16B can be used to implement the operations of block 1412 of FIG. 14 to

generate and/or collect panel metering information. In addition to generating and/or

collecting the panel metering information, the example apparatus 1200 may store the panel

metering information in the memory 1204 in, for example, one or more of the data structures

500 (FIG. 5), 700 (FIG. 7), 800 (FIG. 8), 900 (FIG. 9), and 1100 (FIG. 11). In some example

implementations, the example apparatus 1200 may be configured to collect some or all of the

types of panel metering information discussed below from one or more of the data structures

500 (FIG. 5), 700 (FIG. 7), 800 (FIG. 8), 900 (FIG. 9), and 1100 (FIG. 11) and store the

information in the panel metering file 204 (FIGS. 2 and 3) (e.g., an XML file) to be

communicated to a central collection facility.



[00134] To determine whether the to collect particular types of panel metering

information described below, the example apparatus 1200 may be configured to check a

configuration bit corresponding to the particular panel metering information to determine

whether the example apparatus 1200 should collect that type of panel metering information.

The configuration bit may be set or cleared during a configuration time by a person (e.g., a

set-up technician) or by configuration software. The status of each configuration bit may be

different for different devices (e.g., for different ones of the wireless communication devices

104) based on several factors (e.g., target market, demographic information, time of day, day

of week, etc.). In some example implementations, to determine whether the example

apparatus 1200 should collect a particular type of panel metering information, the example

apparatus 1200 may additionally or alternatively be configured to analyze information (e.g.,

data packets, media content, data transmission header information, etc.) associated with that

type of panel metering information to determine whether the panel metering information of

interest is available for collection. For example, to determine whether the example apparatus

1200 should collect codes (e.g., ancillary audio codes, ancillary video codes, ancillary

graphics codes, etc.) from media content, the example apparatus 1200 may be configured to

analyze the media content to determine whether the codes are embedded in the media content

or a header of the media content and, if so, the example apparatus 1200 can determine that it

should collect the codes. Otherwise, the example apparatus 1200 can determine that it should

not collect the codes because they are not available.

[00135] Initially, the metering information generator/collector 1210 stores the start time

information 802 (FIGS. 8 and 11) (block 1602) in the panel metering file 204 (FIG. 2). In the

illustrated example, the start time information 802 is indicative of when the wireless

communication device 104 started to present the media content at block 1410 of FIG. 14.

The metering information generator/collector 1210 then determines whether it should collect

data packet information (block 1604) from the data packets used to communicate the media

content to the wireless communication device 104. For example, the metering information

generator/collector 1210 may check a configuration bit of, for example, the example

apparatus 1200 to determine whether collection of data packet information has been enabled.

Additionally or alternatively, the metering information generator/collector 1210 can be

configured to analyze each received data packet to determine if it has meaningful information

(e.g., channel number information, channel name information, delivery type information,

service provider information, content type information, etc.) relevant to generating the panel

metering information, and if a data packet has meaningful information, the metering



information generator/collector 1210 can determine that it should collect the data packet

information. If the metering information generator/collector 1210 determines that it should

collect data packet information (block 1604), the metering information generator/collector

1210 collects the data packet information (block 1606) from one or more of the data packets

used to receive the media content.

[00136] After or while the metering information generator/collector 1210 collects the data

packet information (block 1606) or if the metering information generator/collector 1210

determines that it should not collect the data packet information (block 1604), the metering

information generator/collector 1210 determines whether it should collect codes (block 1608)

such as, for example, ancillary audio codes, ancillary video codes, ancillary graphics codes,

etc. If the metering information generator/collector 1210 determines that it should collect

codes, the metering information generator/collector 1210 collects the codes (block 1610)

from the media content.

[00137] After or while the metering information generator/collector 1210 collects the

codes (block 1610) or if the metering information generator/collector 1210 determines that it

should not collect codes (block 1608), the metering information generator/collector 1210

determines whether it should generate signatures (block 1612) such as, for example, audio

signatures, video signatures, graphics signatures, etc. In some example implementations, the

metering information generator/collector 1210 can determine that it should generate

signatures if it determines that the received data packets do not contain meaningful

information relevant to generating metering information and/or if the media contents do not

contain ancillary codes. If the metering information generator/collector 1210 determines that

it should generate signatures (block 1612), the metering information generator/collector 1210

generates the signatures (block 1614) based on the media content.

[00138] After or while the metering information generator/collector 1210 generates the

signatures (block 1614) or if the metering information generator/collector 1210 determines

that it should not generate signatures (block 1612), the metering information

generator/collector 1210 determines whether it should collect cell tower or transmitting tower

information (block 1616) such as, for example, the transmitting tower identification

information 926 of FIG. 9. If the metering information generator/collector 1210 determines

that it should collect cell tower information (block 1616), the metering information

generator/collector 1210 collects the cell tower information (block 1618).

[00139] After or while the metering information generator/collector 1210 collects the cell

tower information (block 1618) or if the metering information generator/collector 1210



determines that it should not collect the cell tower information (block 1616), the metering

information generator/collector 1210 determines whether it should collect location

information (block 1620). The location information may be used to determine the location

(e.g., a geographic location) or an approximate location of the example apparatus 1200 when,

for example, the example apparatus 1200 received and/or presented the media content. In

some example implementations, the metering information generator/collector 1210 may

query the location interface 1212 to determine whether the location interface 1212 has

received and/or generated any location information and, if so, the metering information

generator/collector 1210 can determine that it should collect the location information. If the

metering information generator/collector 1210 determines that it should collect location

information (block 1620), the metering information generator/collector 1210 collects the

location information from the location interface 1212 (block 1622).

[00140] After or while the metering information generator/collector 1210 collects the

location information (block 1622) or if the metering information generator/collector 1210

determines that it should not collect the location information (block 1620), the metering

information generator/collector 1210 determines whether it should collect transmission

quality information (block 1624) (FIG. 16B) associated with the communication links and/or

data packets used to receive the media content. Transmission quality information may

include, for example, delay time (e.g., the IP time offset 925 of FIG. 9), signal strength (e.g.,

the signal strength information 510 of FIG. 5), or any other transmission quality of service

parameter. In some example implementations, the metering information generator/collector

1210 can be configured to analyze the received information (e.g., received data packets) to

determine whether it contains transmission quality information and, if so, the metering

information generator/collector 1210 can determine that it should collect transmission quality

information. If the metering information generator/collector 1210 determines that it should

collect transmission quality information (block 1624), the metering information

generator/collector 1210 collects the transmission quality information (block 1626).

[00141] After or while the metering information generator/collector 1210 collects the

transmission quality information (block 1626) or if the metering information

generator/collector 1210 determines that it should not collect the transmission quality

information (block 1624), the metering information generator/collector 1210 determines

whether it should collect media quality information (block 1628). The media quality

information can include, for example, one or more of the frames per second information 930

(FIGS. 9 and 11), the video resolution 932 (FIGS. 9 and 11), the audio quality 934 (FIG. 9)



(e.g., audio sampling rate, stereo mode, mono mode, etc.), and/or any other information

indicative of the quality of the media content. If the metering information generator/collector

1210 determines that it should collect media quality information (block 1628), the metering

information generator/collector 1210 collects the media quality information (block 1630).

[00142] After or while the metering information generator/collector 1210 collects the

media quality information (block 1630) or if the metering information generator/collector

1210 determines that it should not collect the media quality information (block 1628), the

metering information generator/collector 1210 determines whether it should collect media

presentation information (block 1632). Media presentation information can include the

media presentation information 948 of FIG. 9 (e.g., the volume level 950, the headset/speaker

status 952, the screen contrast settings 954, etc.) or any other type of media presentation

information. If the metering information generator/collector 1210 determines that it should

collect the media presentation information (block 1632), the metering information

generator/collector 1210 collects the media presentation information (block 1634).

[001431 After or while the metering information generator/collector 1210 collects the

media presentation information (block 1634) or if the metering information

generator/collector 1210 determines that it should not collect the media presentation

information (block 1632), the metering information generator/collector 1210 determines

whether it should collect device status information (block 1636). The device status

information can include, for example, one or more of the device status information described

above in connection with FIG. 5 and/or the usage information described above in connection

with FIG. 7. If the metering information generator/collector 1210 determines that it should

collect device status information (block 1636), the metering information generator/collector

1210 collects the device status information (block 1638).

[00144] After or while the metering information generator/collector 1210 collects the

device status information (block 1638) or if the metering information generator/collector

1210 determines that it should not collect the device status information (block 1636), the

example apparatus 1200 determines whether it should continue metering (block 1640). For

example, the example apparatus 1200 may determine whether the presentation of media

content has ended by, for example, querying (e.g., polling) the media decoders) 1208 to

determine whether media content is still being decoded. If the example apparatus 1200

determines that it should continue metering (block 1640), control returns to block 1602 (FIG.

16A). Otherwise, the metering information generator/collector 1210 stores the end time

information 804 (FIGS. 8 and 11) (block 1642). In addition, the metering information



generator/collector 1210 can store a previous viewing session end time 806 (FIGS. 8 and 11)

associated with metering a previous media content presentation. After the metering

information generator/collector 1210 stores the time information, the example process of

FIGS. 16A and 16B ends and control returns to the example process of FIG. 14.

[00145] Although the operations of the flowchart of FIGS. 16A and 16B are described as

being performed in seriatum, two or more of the operations may be configured to be

performed in parallel. For example, when the apparatus 1200 is receiving a stream of media

content via data packets and presenting the media content, the metering information

generator/collector 1210 may collect data packet information from the received data packets

while it collects ancillary codes from the presented media contents and/or generates

signatures based on the presented media content.

[00146] FIG. 17 is another flowchart representative of an example process that may be

performed to generate and/or collect panel metering information. The flowchart of FIG. 17

may be used to implement the operations of block 1412 of FIG. 14. The example apparatus

1200 of FIG. 12 may be configured to collect some or all of the types of panel metering

information discussed below in connection with or separate from receiving and/or presenting

media content. In addition to generating and/or collecting the panel metering information,

the example apparatus 1200 may store the panel metering information in the memory 1204

in, for example, one or more of the data structures 500 (FIG. 5), 700 (FIG. 7), and 1100 (FIG.

11). In some example implementations, the example apparatus 1200 may be configured to

collect some or all of the types of panel metering information discussed below from one or

more of the data structures 500 (FIG. 5), 700 (FIG. 7), and 1100 (FIG. 11) and store this

information in the panel metering file 204 (FIGS. 2 and 3) (e.g., an XML file) to be

communicated to a central collection facility. To determine whether to collect particular

types of the panel metering information discussed below, the example apparatus 1200 may be

configured to check configuration bits to determine the types of panel metering information it

should collect. Additionally or alternatively, the example apparatus 1200 may be configured

to check on the availability of such types of panel metering information to determine the

panel metering information it should collect.

[00147] Initially, the metering information generator/collector 1210 determines whether it

should collect application usage information (block 1702). Application usage information

(e.g., the application usage information 508 of FIG. 5) can include time and duration

information indicative of when software applications on the wireless communication devices

104 were used and software application identification information indicative of the software



applications that were used. If the metering information generator/collector 1210 determines

that it should collect application usage information (block 1702), the metering information

generator/collector 1210 collects the application usage information (block 1704). For

example, the metering information generator/collector 1210 can query the status monitor

1214 and/or the application monitor 1216 to determine when applications are instantiated

and/or executed by the wireless communication device 104 and/or to determine the modes of

operations (e.g., play, pause, stop, skip, rewind, fast forward, volume change, configuration

settings, etc.) of the applications.

[00148] After or while the metering information generator/collector 1210 collects the

application usage information (block 1704) or if the metering information generator/collector

1210 determines that it should not collect the application usage information (block 1702), the

metering information generator/collector 1210 determines whether it should collect phone

call usage information (block 1706). Phone call usage information (e.g., the call information

506 of FIG. 5) may include time and duration information indicative of when a wireless

communication device 104 was used for making telephone calls. If the metering information

generator/collector 1210 determines that it should collect phone call usage information (block

1706), the metering information generator/collector 1210 collects the phone call usage

information (block 1708). For example, the metering information generator/collector 1210

can query the status monitor 1214 to determine when telephone calls are made using the

wireless communication device 104.

[00149] After or while the metering information generator/collector 1210 collects the

phone call usage information (block 1708) or if the metering information generator/collector

1210 determines that it should not collect the phone call usage information (block 1706), the

metering information generator/collector 1210 determines whether it should collect roaming

information (block 1710). The roaming information (e.g., the roaming information 706 of

FIG. 7) may include information indicative of date, time, and duration of when a wireless

communication device 104 was carried outside of its local calling area. If the metering

information generator/collector 1210 determines that it should collect roaming information

(block 1710), the metering information generator/collector 1210 collects the roaming

information (block 1712). For example, the metering information generator/collector 1210

can query the status monitor 1214 to determine when the wireless communication device 104

is roaming.

[00150] After or while the metering information generator/collector 1210 collects the

roaming information (block 1712) or if the metering information generator/collector 1210



determines that it Should not collect the roaming information (block 1710), the metering

information generator/collector 1210 determines whether it should collect technical issues

information (block 1714). The technical issues information (e.g., the technical issues

information 704 of FIG. 7) may include the time, duration, and description of technical issues

associated with the wireless communication devices 104. If the metering information

generator/collector 1210 determines that it should collect technical issues information (block

1714), the metering information generator/collector 1210 collects the technical issues

information (block 1716). For example, the metering information generator/collector 1210

can query the status monitor 1214 to determine when the wireless communication device 104

detects technical issues and/or a user 108 of the wireless communication device 104 reports

technical issues.

[00151] After or while the metering information generator/collector 1210 collects the

technical issues information (block 1716) or if the metering information generator/collector

1210 determines that it should not collect technical issues information (block 1714), the

metering information generator/collector 1210 determines whether it should collect carrying

device information (block 1718). The carrying device information (e.g., the carrying device

information 702 of FIG. 7) may include information indicative of when a panel member 108

was carrying a respective wireless communication device 104. If the metering information

generator/collector 1210 determines that it should collect the carrying device information

(block 1718), the metering information generator/collector 1210 collects the carrying device

information (block 1720). For example, the metering information generator/collector 1210

can query the status monitor 1214 to obtain carrying status information reported by a user

108 of the wireless communication device 104 and/or detected automatically by the wireless

communication device 104 using, for example, detectors (e.g., motion sensors, temperature

sensors, electronic compasses, etc.).

[00152] After the metering information generator/collector 1210 collects the carrying

device information, the example process of FIG. 17 ends and control returns to the example

process of FIG. 14. Although the operations of FIG. 17 are described as occurring in

seriatum, any two or more of the operations may additionally or alternatively be performed in

parallel.

[00153] FIG. 18 is a flowchart representative of an example process that may be

performed to collect reference metering information. Initially, the media measurement entity

102 determines whether it should collect reference metering information for all media content

delivered (e.g., broadcast, multicast, unicast, transmitted on-demand or per request, etc.) by



the media content provider 106 (block 1802). If the media measurement entity 102

determines that it should collect reference metering information for all delivered media

content, then the media measurement entity 102 uses the broadcast monitor 114 (FIGS. 1 and

3) and/or one or more control wireless communication devices 116 (FIGS. 1 and 2) to collect

all reference metering information for all media content delivered by the media content

provider .106 (block 1804).

[00154] If the media measurement entity 102 determines that it should not collect

reference metering information for all media content delivered by the media content provider

106 (block 1802), then the media measurement entity 102 selects particular media content

and/or media content delivery times for which to collect reference metering information

(block 1806) and uses the control wireless communication device 116 and/or the broadcast

monitor 114 to collect reference metering information for the selected media content and/or

media content delivery times (block 1808). After the media measurement entity 102 collects

reference metering information at block 1804 or block 1808, the process of FIG. 18 is ended.

[00155] FIG. 19 is a flowchart representative of an example process that may be

performed to collect panel metering information from the wireless communication devices

104 (FIG. 1). Initially, the media measurement entity 102 determines whether it should

collect panel metering information from all of the wireless communication devices 104

(block 1902). If the media measurement entity 102 determines that it should collect panel

metering information from all of the wireless communication devices 104 (block 1902), then

the media measurement entity 102 collects panel metering information from all of the

wireless communication devices 104 (block 1904). For example, the media measurement

entity 102 may communicate a control message to all of the wireless communication devices

104 to configure all of the wireless communication devices 104 to transmit their panel

metering information to the media content provider 106 (FIG. 1). In some example

implementations, the media measurement entity 102 may collect panel metering information

from all wireless communication devices 104 regardless of whether respective owners of the

wireless communication devices 104 have expressly agreed to participate in the metering

program.

[00156] However, if the media measurement entity 102 determines that it should not

collect panel metering information from all of the wireless communication devices 104

(block 1904), then the media measurement entity 102 collects panel metering information

from only a subset of all the wireless communication devices 104 (block 1906). For

example, the media measurement entity 102 may communicate a control message to only a



select or random subset of the wireless communication devices 104 to configure the subset of

the wireless communication devices 104 to transmit their panel metering information to the

media content provider 106 (FIG. 1). The media measurement entity 102 may periodically or

aperiodically (e.g., once per day, once per week, etc.) select different specific or random

subsets of the wireless communication devices 104.

[00157] After the media measurement entity 102 collects the panel metering information

at block 1904 or block 1906, the media measurement entity 102 stores the panel metering

information in the panel metering information data structure 112 (block 1908) and the

process is ended.

[00158] FIGS. 2OA and 2OB are flowcharts representative of example processes that may

be performed to validate and analyze panel metering information. Initially, the validator 208

obtains the panel metering information (block 2012) from the panel metering information

data structure 112 (FIGS. 1 and 13) via the panel metering information interface 1302 (FIG.

13). The panel metering information may include some or all of the types of panel metering

information collected by a wireless communication device 104 as described above in

connection with the flowcharts of FIGS. 16A, 16B, and 17. The operations of block 2012

may be implemented using the process described below in connection with FIGS. 2 1A and

2IB. The validator 208 then obtains reference metering information (block 2014) from the

reference metering information data structure 118 (FIGS. 1, 2, 3, and 13). The validator 208

then validates the panel metering information (block 2016). For example, the validator 208

can validate the panel metering information that includes types of information associated with

the media content, the media content provider 106, the transmission of the media content, or

any other panel metering information for which the control wireless communication device

116 or the broadcast monitor 114 would be able to generate corresponding reference metering

information or for which reference metering information is otherwise available for validation.

The validator 208 may validate the panel metering information based on the reference

metering information by comparing the panel metering information to the reference metering

information to ensure that the panel metering information is accurate or trustworthy.

Alternatively or additionally, the validator 208 may obtain channel lineup and content

programming information (e.g., the channel lineup and content programming data structure

1000 of FIG. 10) from, for example, the reference metering information data structure 118

and validate the panel metering information based on the channel lineup and content

programming information. In some example implementations, the validator 208 may

determine, based on the panel metering information, if the corresponding wireless



communication device 104 was roaming outside of its local calling area and use the roaming

information to retrieve the channel lineup and content programming information

corresponding to the calling area in which the wireless communication device 104 was

roaming. Of course, the validator 208 may additionally or alternatively validate panel

metering information based on other criteria such as, for example, roaming status, time of

day, technical- issues affecting the wireless communication device 104, signal strengths

received by the wireless communication device 104, call usage information, on/off status

information, etc. An example process that may be used to validate the panel metering

information is described below in connection with the flowchart of FIG. 2OB. The validator

208 then tags valid panel metering information entries as valid (block 201 8) in the panel

metering information data structure 112.

[00159] The analyzer 1308 (FIG. 13) then determines whether it should analyze the panel

metering information with total anonymity (block 2020). For example, the analyzer 1308

may obtain a demographic option setting from the panel metering information stored in the

panel metering information data structure 112. If the analyzer 1308 determines that it should

analyze the panel metering information with total anonymity (block 2020), then the analyzer

1308 does not retrieve any demographic and/or personal information (block 2022).

[00160] If the analyzer 1308 determines that it should not analyze the panel metering

information with total anonymity (block 2020), then the analyzer 1308 determines whether it

should analyze the panel metering information with partial anonymity (block 2024). If the

analyzer 1308 determines it should analyze the panel metering information with partial

anonymity (block 2024), then the analyzer 1308 retrieves the wireless device identifier 404

(FIGS. 4 and 11) and/or the postal zip code 6 18 (FIGS. 6 and 11) (block 2026) from, for

example, the panel metering information stored in the panel metering information data

structure 112. The analyzer 1308 then determines general demographic information based on

the postal zip code 618 (e.g., the general demographic information of residents living within

the retrieved postal zip code) or the demographic information interface 1306 retrieves partial

demographic information based on the wireless device identifier 404 (block 2028) from, for

example, the account information data structure 122 (FIG. 1). The demographic information

interface 1306 may store the demographic and/or personal information in the demographic

information data structure 126 in the media measurement entity 102 for relatively quicker

access during analyses by the analyzer 1308. In some example implementations, the

demographic information interface 1306 retrieves the demographic and/or personal



information from the account information data structure 122 and stores the demographic

and/or personal information in the demographic information data structure 126.

[00161] If the analyzer 1308 determines that it should not analyze the panel metering

information with partial anonymity (block 2024), then the demographic information interface

1306 retrieves substantial demographic and/or personal information (block 2030) from, for

example, the panel metering information stored in the panel metering information data

structure 112.

[00162] After the demographic information interface 1306 retrieves demographic and/or

personal information at blocks 2030 or block 2028 or if the demographic information

interface 1306 does not retrieve any demographic and/or personal information at block 2022,

the analyzer 1308 analyzes the panel metering information (block 2032) based on, for

example, the reference metering information, channel lineup and content programming

information, and/or any other information. In some example implementations, the analyzer

1308 may analyze the panel metering information based only on the panel metering

information without any other information. The report generator 1310 then generates reports

(block 2034) based on the analyses performed by the analyzer 1308 and then the process is

ended.

[00163] Turning to FIG. 20B, the illustrated flowchart is representative of an example

process that may be used to implement the operations of block 2016 (FIG. 20A) to validate

the panel metering information obtained at block 2012 (FIG. 20A). Initially, the panel

metering information interface 1302 retrieves a panel metering information entry (or data

record) (block 2052) from the panel metering information obtained at block 2012 (FIG. 20A).

The validator 208 then determines whether a corresponding reference metering information

entry from the reference metering information retrieved at block 2014 (FIG. 20A) exists for

the retrieved panel metering information entry (block 2054). For example, the validator 208

can identify or retrieve one or more of a timestamp, a channel number, a channel name,

and/or a media content provider ID from the panel metering information entry and determine

whether a reference metering information entry includes a substantially matching timestamp

(e.g., some error between timestamps may be allowed to account for wireless device clock

inaccuracies) and/or whether a reference metering information entry includes a channel

number, a channel name, and/or a media content provider ID that matches respective

information from the panel metering information.

[00164] If the validator 208 determines that a corresponding reference metering

information entry exists for the retrieved panel metering information entry (block 2054), the



validator 208 retrieves the reference metering information entry (block 2056) and determines

whether media identification information in the panel metering information entry matches

media identification information in the reference metering information entry (block 2058).

For example, the validator 208 can retrieve signatures and/or codes indicative of media

content from the panel and reference metering information entries and compare a panel

metering signature to a reference metering signature and/or a panel metering code to a

reference metering code to determine whether the information matches.

[00165] If the validtor 208 determines that the media identification information in the

panel metering information entry matches the media identification information in the

reference metering information entry (block 2058), the validator 208 retrieves technical

issues information (e.g., the technical issues information 704) from the panel metering

information entry (block 2060) and determines whether the technical issues information is

indicative of any problems that could adversely affect the presentation of media content by

the wireless communication device 104 (block 2062). For example, a damaged display could

adversely affect a video portion of a media content presentation, a damaged speaker or

headset interface jack could adversely affect an audio portion of the media content

presentation, damaged buttons could adversely affect a user's interaction with a media

content presentation, communication problems could adversely affect reception of the media

content, and other technical issues could adversely affect other aspects of a media content

presentation.

[00166] If the validator 208 determines that the technical issues information is not

indicative of problems that could adversely affect the presentation of media content (block

2062), the validator 208 tags the panel metering information entry as valid (block 2064).

Otherwise, if the validator 208 determines that the technical issues information is indicative

of problems that could adversely affect the presentation of media content (block 2062), the

validator 208 tags the panel metering information entry as suspect (block 2066). The

validator 208 can also provide an explanation or reason in the panel metering information

entry for why it is tagged as suspect. In this manner, during subsequent analysis of the panel

metering information entry, the analyzer 1308 can use the suspect tag and/or the explanation

or reason for the suspect tag to determine an amount of media exposure credit or media

consumption credit to award, give, or attribute to a media content presentation identified by

the panel metering information entry.

[00167] After the validator 208 tags the panel metering information entry as valid (block

2064) or suspect (block 2066), the validator 208 determines whether a previous viewing



session end time stored in the current panel metering information entry (e.g., the previous

viewing session end time information 806 of the data record 808c of FIG. 8) matches a

session end time stored in a previous panel metering information entry (e.g., the end time

information 804 of the data record 808b of FIG. 8) (block 2068). If the validator 208

determines that the previous viewing session end time stored in the current panel metering

information entry does not match the session end time stored in the previous panel metering

information entry (block 2068), the validator 208 generates information indicating that data

records are missing (block 2070) between the current and previous panel metering

information entries. The analyzer 1308 can subsequently use the missing records information

in connection with analyzing the panel metering information.

[00168] If the validator 208 determines that a corresponding reference metering

information entry does not exist for the retrieved panel metering information entry (block

2054) or that the media identification information in the panel metering information entry

does not match the media identification information in the reference metering information

entry (block 2058), the validator 208 tags the panel metering information entry as invalid

(block 2072). In some example implementations, the validator 208 may additionally or

alternatively tag the panel metering information entry as not associated with media content

presented by the wireless communication device 104. For example, if a microphone (e.g., the

microphone 2204 of FIGS. 22A, 22B, and 23) is used to detect audio portions of media

content presentations, the microphone may sometimes detect audio associated with media

content presented by devices other than the wireless communication device 104 that are in

proximity to the wireless communication device 104. Tagging the panel metering

information entry as not associated with media content presented by the wireless

communication device 104 enables the analyzer 1308 to generate analysis information

indicative of media content to which a user of the wireless communication device 104 was

exposed to or that the user consumed, but that was not presented by the wireless

communication device 104.

[00169] After the validator 208 tags the panel metering information entry as invalid (block

2072) or after the validator 208 generates the missing data records information (block 2070)

or if the validator 208 determines that the previous viewing session end time stored in the

current panel metering information entry matches the session end time stored in the previous

panel metering information entry (block 2068), the validator 208 determines whether to

retrieve another panel metering information entry (block 2074). For example, if panel

metering information entries remain to be validated, the validator 208 can determine that it



should retrieve another panel metering information entry. If the validator 208 determines that

it should retrieve another panel metering information entry (block 2074), control returns to

block 2052 and the validator 208 retrieves another panel metering information entry.

Otherwise, the process of FIG. 2OB ends and control returns to a calling process or function

such as, for example, the example process of FIG. 2OA.

[00170] FIGS. 2 1A and 21B depict a flowchart representative of an example process that

may be performed to retrieve panel metering information collected and/or generated by a

wireless communication device 104. The flowchart of FIGS. 2 1A and 21B may be used to

implement the operations of block 2012 of FIG. 20. The operations discussed below may be

implemented by the panel metering information interface 1302 to retrieve panel metering

information from the panel metering information data structure 112 (FIGS. 1-3 and 13). To

determine the types of panel metering information that should be retrieved, the panel

metering information interface 1302 can check an analysis setting to determine the type of

analysis that is to be performed by the analyzer 1308 (FIG. 13) and/or the type of report that

is to be generated by the report generator 1310 (FIG. 13).

[00171] Initially, the panel metering information interface 1302 retrieves the start time

information 802 (FIGS. 8 and 11) (block 2102). The panel metering information interface

1302 then determines whether it should retrieve data packet information (block 2104). If the

panel metering information interface 1302 determines that it should retrieve data packet

information (block 2104), the panel metering information interface 1302 retrieves the data

packet information (block 2106).

[00172] After the panel metering information interface 1302 retrieves the data packet

information (block 2106) or if the panel metering information interface 1302 determines that

it should not retrieve the data packet information (block 2104), the panel metering

information interface 1302 determines whether it should retrieve codes (block 2108) such as,

for example, ancillary audio codes, ancillary video codes, ancillary graphics codes, etc. If the

panel metering information interface 1302 determines that it should retrieve codes, the panel

metering information interface 1302 retrieves the codes (block 2 110).

[00173] After the panel metering information interface 1302 retrieves the codes (block

2 110) or if the panel metering information interface 1302 determines that it should not

retrieve codes (block 2108), the panel metering information interface 1302 determines

whether it should retrieve signatures (block 2112) such as, for example, audio signatures,

video signatures, graphics signatures, etc. If the panel metering information interface 1302



determines that it should retrieve signatures (block 2 112), the panel metering information

interface 1302 retrieves the signatures (block 2114).

[00174] After the panel metering information interface 1302 retrieves the signatures

(block 2 114) or if the panel metering information interface 1302 determines that it should not

retrieve signatures (block 2 112), the panel metering information interface 1302 determines

whether it should retrieve cell tower information (block 2 116) such as, for example,

transmitting tower identification information 926 (FIG. 9). If the panel metering information

interface 1302 determines that it should retrieve cell tower information (block 2116), the

panel metering information interface 1302 retrieves the cell tower information (block 2 118).

[00175] After the panel metering information interface 1302 retrieves the cell tower

information (block 2 118) or if the panel metering information interface 1302 determines that

it should not retrieve the cell tower information (block 2116), the panel metering information

interface 1302 determines whether it should retrieve location information (block 2120). If the

panel metering information interface 1302 determines that it should retrieve location

information (block 2120), the panel metering information interface 1302 retrieves the

location information from the location interface 1212 (block 2122).

[00176] After the panel metering information interface 1302 retrieves the location

information (block 2122) or if the panel metering information interface 1302 determines that

it should not retrieve the location information (block 2120), the panel metering information

interface 1302 determines whether it should retrieve transmission quality information (block

2124). If the panel metering information interface 1302 determines that it should retrieve

transmission quality information (block 2124), the panel metering information interface 1302

retrieves the transmission quality information (block 2126).

[00177] After the panel metering information interface 1302 retrieves the transmission

quality information (block 2126) or if the panel metering information interface 1302

determines that it should not retrieve the transmission quality information (block 2124), the

panel metering information interface 1302 determines whether it should retrieve media

quality information (block 2128). If the panel metering information interface 1302

determines that it should retrieve media quality information (block 2128), the panel metering

information interface 1302 retrieves the media quality information (block 2130).

[00178] After the panel metering information interface 1302 retrieves the media quality

information (block 2130) or if the panel metering information interface 1302 determines that

it should not retrieve the media quality information (block 2128), the panel metering

information interface 1302 determines whether it should retrieve media presentation



information (block 2132). If the panel metering information interface 1302 determines that it

should retrieve the media presentation information (block 2132), the panel metering

information interface 1302 retrieves the media presentation information (block 2 134).

[00179J After the panel metering information interface 1302 retrieves the media

presentation information (block 2134) or if the panel metering information interface 1302

determines that it should not retrieve the media presentation information (block 2132), the

panel metering information interface 1302 determines whether it should retrieve device status

information (block 2136). If the panel metering information interface 1302 determines that it

should retrieve device status information (block 2136), the panel metering information

interface 1302 retrieves the device status information (block 2138).

[00180] After the panel metering information interface 1302 retrieves the device status

information (block 2138) or if the panel metering information interface 1302 determines that

it should not retrieve the device status information (block 2136), the panel metering

information interface 1302 determines whether it should retrieve application usage

information (block 2140) (FIG. 21B). If the panel metering information interface 1302

determines that it should retrieve application usage information (block 2140), the panel

metering information interface 1302 retrieves the application usage information (block 2142).

[00181] After the panel metering information interface 1302 retrieves the application

usage information (block 2142) or if the panel metering information interface 1302

determines that it should not retrieve the application usage information (block 2140), the

panel metering information interface 1302 determines whether it should retrieve phone call

usage information (block 2144). If the panel metering information interface 1302 determines

that it should retrieve phone call usage information (block 2144), the panel metering

information interface 1302 retrieves the phone call usage information (block 2146).

[00182] After the panel metering information interface 1302 retrieves the phone call usage

information (block 2146) or if the panel metering information interface 1302 determines that

it should not retrieve the phone call usage information (block 2144), the panel metering

information interface 1302 determines whether it should retrieve roaming information (block

2148). If the panel metering information interface 1302 determines that it should retrieve

roaming information (block 2148), the panel metering information interface 1302 retrieves

the roaming information (block 2150).

[00183] After the panel metering information interface 1302 retrieves the roaming

information (block 2150) or if the panel metering information interface 1302 determines that

it should not retrieve the roaming information (block 2148), the panel metering information



interface 1302 determines whether it should retrieve technical issues information (block

2152). If the panel metering information interface 1302 determines that it should retrieve

technical issues information (block 2152), the panel metering information interface 1302

retrieves the technical issues information (block 2154).

[00184] After the panel metering information interface 1302 retrieves the technical issues

information (block 2154) or if the panel metering information interface 1302 determines that

it should not retrieve technical issues information (block 2152), the panel metering

information interface 1302 determines whether it should retrieve carrying device information

(bloc 2156). If the panel metering information interface 1302 determines that it should

retrieve the carrying device information (block 2 156), the panel metering information

interface 1302 retrieves the carrying device information (block 2158).

[00185] After the panel metering information interface 1302 retrieves the carrying device

information (block 2158) or if the panel metering information interface 1302 determines that

it should not retrieve the carrying device information (block 2156), the process of FIGS. 2 1A

and 21B is ended and control returns to the flowchart of FIG. 20.

[00186] FIGS. 22A and 22B depict an example implementation of an example wireless

communication device 104 of FIGS. 1-3. In particular, FIG. 22A is a front view and FIG.

22B is a side view of the example wireless communication device 104 used to present media

content and generate panel metering information based on the presented media content. In

the illustrated example of FIGS. 22A and 22B, the example wireless communication device

104 is configured to generate the panel metering information based on audio emitted by the

wireless communication device 104. As will be readily appreciated, such audio corresponds

to media content presented by the wireless communication device 104.

[00187] In the illustrated example, the example wireless communication device 104 is

provided with a speaker 2202 to emit audio of media content received, decoded, and

presented by the wireless communication device 104. Although the speaker 2202 is shown as

being the speaker used to emit audio associated with telephone calls made using the wireless

communication device 104, in other example implementations, the speaker 2202 may be

separate from a speaker of the wireless communication device used to emit audio associated

with telephone calls.

[00188] To sense or detect ambient audio, the example wireless communication device

104 is provided with a microphone 2204. In the illustrated example, the microphone 2204 is

configured to receive (e.g., sense or detect) the voice of the user 108 in connection with

telephone calls made via the wireless communication device 104 and is configured to



translate the received voice-audio to electrical signals and communicate the voice-audio

electrical signals to a communication subsystem (not shown) of the wireless communication

device 104 to transmit the voice-audio information wirelessly via a cellular communication

system in connection with a telephone call. In the illustrated example, the example wireless

communication device 104 is also configured to use the microphone 2204 as an ambient

audio detector to detect or sense audio emitted by the speaker 2202 related to media content

presented by the wireless communication device 104. Thus, in the illustrated example, the

microphone 204 is used in connection with detecting voice-audio for making telephone calls

and for detecting audio emitted by the speaker 2202 to generate panel metering information.

[00189] As shown in FIG. 22B, the speaker 2202 emits audio signals 2212 in connection

with media content presented by the wireless communication device 104. As shown, some of

the audio signals 2212 propagate away from the wireless communication device 104.

However, some of the audio signals 2212 such as, for example, audio signal 2212a, propagate

to the microphone 2204. The microphone 2204 detects the audio signal 2212a, and the

wireless communication device 104 can generate panel metering information based on the

detected audio signal 2212a by generating audio signatures based on the audio signal 2212a

or by extracting ancillary audio codes from the audio signal 2212a. Although the audio

signal 2212a is shown as propagating to the microphone 2204 outside the housing of the

wireless communication device 104, other audio signals emitted by the speaker 2202 and

detected by the microphone 2204 may propagate from the speaker 2202 to the microphone

2204 inside the housing of the wireless communication device 104.

[00190] The speaker 2202 is in relatively close proximity to the microphone 2204, and

thus, the audio signal 2212a emitted by the speaker 2202 is relatively more dominant than

other ambient audio (e.g., surrounding noise or other audio in the general area in which the

wireless communication device 104 is located) detected by the microphone 2204. A metering

process (e.g., a metering process implemented by the meter 202 of FIG. 2) used to generate

and/or collect the panel metering information can filter audio signals detected by the

microphone 2204 to identify and/or select the audio signals emitted by the speaker 2202. For

example, the metering process can measure audio signal volume, strength, amplitude, signal-

to-noise ratio, etc. and compare the measured values to threshold values used to filter out

audio signals not emitted by the speaker 2202 (e.g., room noise). In this manner, the

metering process can generate and/or collect panel metering information corresponding to the

audio signals associated with media content presented by the wireless communication device



104 instead of other surrounding noise or audio not generated by the speaker 2202, but

detected by the microphone 2204.

[00191] In other example implementations, a metering process (e.g., a metering process

implemented by the meter 202 of FIG. 2) of the wireless communication device 104 can be

configured to generate signatures or collect codes associated with any audio detected by the

microphone 2204, and the media measurement entity 102 can subsequently discard or any

generated signatures or collected codes for which reference metering information does not

exist or any generated signatures or collected codes that the media measurement entity 102

otherwise determines are not indicative of media content presented by the wireless

communication device 104 (e.g., signatures corresponding with surrounding audio not

generated by the speaker 2202). In an alternative example implementation, the media

measurement entity 102 may be configured to tag any generated signatures or collected codes

as being associated with media content presentations to which a user of the wireless

communication device 104 was exposed to or consumed but that were not presented by the

wireless communication device 104. In this manner, the meter 202 of the wireless

communication device 104 may be used to generate panel metering information based on

media content presented by media presentation device (e.g., televisions, radios, video players,

audio players, etc.) in proximity to the wireless communication device 104 to subsequently

identify media content presentations to which the user of the wireless communication device

104 was exposed and/or which the user consumed.

[00192] In yet other example implementations, a status monitoring process of the wireless

communication device 104 can be configured to determine when media presentation software

(e.g., an audio and/or video player, a gaming application, etc.) is being executed by the

wireless communication device 104. A metering process can then be configured to generate

signatures and/or collect codes associated with audio detected by the microphone 2204 only

when the status monitoring process indicates that the wireless communication device 104 is

executing media presentation software. In some example implementations, an application

monitoring process of the wireless communication device 104 can be configured to detect

operating modes of or commands (e.g., play, stop, pause, skip, rewind, fastforward, etc.)

received by the media presentation software, and the metering process may be configured to

generate signatures and/or collect codes associated with audio detected by the microphone

2204 only when the application monitoring process indicates that the media presentation

software is presenting media (e.g., is in a playback mode) instead of being in a paused or

stopped mode.



[00193] FIG. 23 is a detailed depiction of the wireless communication device 104 having a

metering module 2302 configured to receive audio signals from a microphone line 2304 of

the wireless communication device 104. The metering module 2302 may be used to

implement the example meter 202 of FIG. 2. The wireless communication device 104 also

includes wireless communication device circuitry 2306 to perform functions ordinarily

associated with a wireless communication device such as, for example, a handheld cellular

communication device (e.g., a cellular telephone). The wireless communication device

circuitry 2306 may be circuitry ordinarily provided by a wireless communication device

manufacturer to enable a wireless communication device to perform its communication

functions and media presentation functions. The metering module 2302 can be an add-on

module provided by, for example, the media measurement entity 102 (FIG. 1) to generate

and/or collect panel metering information based on the media content presented by the

wireless communication device 104 using its wireless communication device circuitry 2306.

The metering module 2302 can be configured to be incorporated into a wireless

communication device in an after-market process. For example, the media measurement

entity 102 can install the metering module 2302 into or onto the wireless communication

device 104 and couple the metering module 2302 to the microphone line 2304. In some

example implementations, the metering module 2302 can be configured to be installed

internal or external to the housing of the wireless communication device 104. The metering

module 2302 may be implemented using one or more circuit boards.

[00194] In the illustrated example, the metering module 2302 includes the metering

information/generator collector 1210 of FIG. 12. The metering module 2302 is provided with

an audio sensor interface 2310 configured to be communicatively coupled to the microphone

2204 to receive audio signals detected by the microphone 2204. The metering module 2302

may also be provided with a memory 2312 to store panel metering information and a memory

interface 2314 to access the information in the memory 2312. In some example

implementations, the metering module 2302 may also include a communication interface

2316 (e.g., a serial communication interface) to communicatively couple the metering module

2302 to the wireless communication device circuitry 2306 to communicate panel metering

information to the media measurement entity 102 via a wireless communication interface

(e.g., the communication interface 1202 of FIG. 12) of the wireless communication device

104. For example, the communication interface 2316 of the metering module 2302 may be

communicatively coupled to communication lines of an accessory port 2322 of the wireless

communication device 104 to enable the metering module 2302 to control the communication



operations of the wireless communication device 104 (e.g., the metering module 2302 may

use the wireless communication device circuitry 2306 as a modem).

[001951 Although not shown in FIG. 23, the status monitor 1214 and the application

monitor 1216 of FIG. 12 can be implemented on the metering module 2302 and/or on the

wireless device circuitry 2306. If the monitors 1214 and 1216 are implemented on the

metering module 2302, the monitors 1214 and 1216 can be configured to monitor the

operation of the wireless device circuitry 2306 via the communication interface 2316. For

example, the wireless device circuitry 2306 can be configured to communicate messages or

signals to the accessory port 2322 indicative of its operations or events. The communication

interface 2316 can detect the messages or signals and communicate the messages or signals to

the monitors 1214 and 1216.

[00196] In some example implementations, the metering module 2302 may be provided

with an input interface 2324 configured to be communicatively coupled to a speaker output

interface (e.g., output speaker lines) of the speaker 2202 to detect audio signals emitted by the

speaker 2202. In this manner, instead of generating signatures or collecting codes based on

audio signals detected by the microphone 2204, the metering module 2302 can generate

signatures and/or collect codes based on audio signals detected at a speaker output interface.

[00197] In other example implementations, the meter 202 of FIG. 2 may be implemented

in software and/or hardware implemented in connection with the wireless communication

device circuitry 2306. In this manner, a separate module (e.g., the metering module 2302)

would not be required.

[00198] FIG. 24 depicts an example event data structure 2400 that the meter 202 (FIGS. 2

and 3) may use to store operation and/or status event information entries 2402a-f indicative of

the operating status of the wireless communication device 104 at different times. In

particular, the metering information generator/collector 1210 of FIG. 12 can log detected

events in the event data structure 2400 and timestamp the event information to create the

timestamped event information entries 2402a-f based on information received from the status

monitor 1214 and the application monitor 1216 of FIG. 12 indicative of operations or events

of the wireless communication device 104 described above in connection with FIGS. 5, 7, 8,

9, and 11. In the illustrated example of FIG. 24, the example entries 2402a-f indicate when

the wireless communication device 104 is turned on (e.g., the entry 2402a), when the wireless

communication device 104 is charging (e.g., the entry 2402b), when the wireless

communication device 104 instantiates a media presentation application (e.g., an audio and/or

video media player, a web browser, video game, etc.) for use in presenting media content



(e.g., the entry 2402c), when the wireless communication device 104 exits the media

presentation application (e.g., the entry 2402d), and/or when the wireless communication

device 104 is turned off (e.g., the entry 2402e).

[00199] The media measurement entity 102 can use the timestamped event entries 2402a-f

of the event data structure 2400 to determine which generated signatures and/or collected

codes correspond to media content presented by the wireless communication device 104 and

which generated signatures and/or collected codes correspond to other ambient audio (e.g.,

noise or other audio emitted in areas in which the wireless communication device 104 was

located while generating/collecting metering information) detected by the microphone 2204

(FIGS. 22A, 22B, and 23). For example, the media measurement entity 102 may determine

that any signatures generated (and/or codes collected) between the times corresponding to the

timestamps of the entries 2402d and 2402e correspond to or are likely to correspond to media

content presented by the wireless communication device 104 because a media presentation

application of the wireless communication device 104 was in use during that time.

[00200] FIG. 25 depicts an example signature data structure 2500 that the meter 202

(FIGS. 2 and 3) may use to store generated signatures. In particular, the metering

information generator/collector 1210 (FIG. 12) can store generated audio signatures in the

example signature data structure 2500, and the metering information generator/collector 1210

(FIG. 12) can tag each signature with a respective timestamp to generate the timestamped

audio signature entries 2502a-f. Although not shown, a data structure similar to the example

signature data structure 2500 can be used to store other types of panel metering information

such as, for example, audio codes collected from presented media content.

[00201] In some example implementations, the status monitor 1214 and/or the application

monitor 1216 (FIG. 12) may also be configured to collect other information (e.g., metadata)

associated with the presented media content. For example, the monitors 1214 and 1216 may

be configured to collect media file names, media content source identifiers, etc., and the

metering information generator/collector 1210 can store the additional information in one or

more other data structures (e.g., the example data structure 1100 of FIG. 11). In some

example implementations, the media file names and/or media content sources can be used to

identify the media content presented by the wireless communication device 104 and the

generated measurement signatures (or collected codes) can be used to determine the amount

of media content programs (e.g., songs, radio/video programs, movies, etc.) that the wireless

communication device 104 actually presented. For example, in some cases, the user 108 may



elect to listen to an entire song, while in other cases, the user 108 may listen to only a portion

of a song.

[00202] FIG. 26 is a flowchart representative of an example process that may be

performed to generate signatures based on audio detected by the microphone 2204 of FIGS.

22A, 22B, and 23. The signatures may be generated by the metering information

generator/collector 1210, which can store the signatures in the data structure 2500 of FIG. 25

in association with respective timestamps. Although the example process of FIG. 26 is

described in connection with generating signatures, the example process of FIG. 26 may

additionally or alternatively be used to collect audio codes from detected audio.

[00203] Initially, the metering information generator/collector 1210 determines whether it

should generate signatures based on all audio detected (block 2602) by, for example, the

microphone 2204 (FIGS. 22A, 22B, and 23). For example, the metering information

generator/collector 1210 may check a configuration bit of, for example, the example

apparatus 1200 to determine whether it should generate signatures based on all detected audio

without filtering out or discarding detected audio signals or without requiring the wireless

communication device 104 to be in a particular operating mode (e.g., without requiring media

presentation software to be in use). If the metering information generator/collector 1210

determines that it should generate signatures based on all detected audio (block 2602), the

metering information generator/collector 1210 generates signatures based on all detected

audio (block 2604) by obtaining audio signals based on, for example, timed intervals or

whenever the microphone 2204 detects the audio signals.

[00204] If the metering information generator/collector 1210 determines that it should not

generate signatures based on all detected audio (block 2602), the metering information

generator/collector 1210 determines whether it should generate signatures based on detected

audio signals having particular characteristics (block 2606). For example, the metering

information generator/collector 1210 may generate signatures based only on audio signals

having a signal characteristic (e.g., a volume, a strength, an amplitude, a signal-to-noise ratio,

etc.) greater than a threshold value to substantially reduce or eliminate generating signatures

associated with audio not emitted by the wireless communication device 104. The metering

information generator/collector 1210 may check a configuration bit of, for example, the

example apparatus 1200 to determine whether it should generate signatures based on detected

audio signals having particular characteristics. If the metering information

generator/collector 1210 determines that it should generate signatures based on detected

audio signals having particular characteristics (block 2606), the metering information



generator/collector 1210 generates signatures based on detected audio signals that have

particular characteristics.

[00205] If the metering information generator/collector 1210 determines that it should not

generate signatures based on detected audio signals having particular characteristics (block

2606), the metering information generator/collector 1210 determines whether it should

generate signatures only when a media presentation application is in use (block 2610). For

example, the metering information generator/collector 1210 may generate signatures based

on audio signals detected only when the status monitor 1214 and/or the application monitor

1216 of FIG. 12 indicates that a media presentation application is being executed by the

wireless communication device 104. The metering information generator/collector 1210 may

check a configuration bit of, for example, the example apparatus 1200 to determine whether it

should generate signatures only when a media presentation application is in use.

[00206] If the metering information generator/collector 1210 determines that it should

generate signatures only when a media presentation application is in use (block 2610), the

metering information generator/collector 1210 determines whether it should generate

signatures based on an operating mode (e.g., a playback mode) of the media presentation

application (block 2612). For example, the metering information generator/collector 1210

may generate signatures based on audio signals detected only when the status monitor 1214

and/or the application monitor 1216 of FIG. 12 indicates that media presentation application

is in a playback mode to present media content. That is, the metering information

generator/collector 1210 may be configured not to generate signatures based on audio signals

detected during a time that a media presentation application is in a stop mode or a pause

mode. The metering information generator/collector 1210 may check a configuration bit of,

for example, the example apparatus 1200 to determine whether it should generate signatures

based on an operating mode of the media presentation application. If the metering

information generator/collector 1210 determines that it should generate signatures based on

an operating mode of the media presentation application, the metering information

generator/collector 1210 generates signatures based on an operating mode of the media

presentation application (block 2614).

[00207] If the metering information generator/collector 1210 determines at block 2610

that it should not generate signatures based on an operating mode of the media presentation

application (block 2612), the metering information generator/collector 1210 generates

signatures based on audio signals detected any time during which the media presentation

application is in use (block 2616).



[00208] After the metering information generator/collector 1210 generates signatures in

connection with blocks 2616, 2614, 2608, or 2604 or if the metering information

generator/collector 1210 determines that it should not generate signatures only when a media

presentation application is in use (block 2610), the process of FIG. 26 is ended.

[00209] Although the conditions under which signatures are generated are described in the

example process of FIG. 26 as being applied separately, in other example implementations,

conditions for generating signatures may be combined. For example, the metering

information generator/collector 1210 may be configured to generate signatures only based on

audio signals having particular signal characteristics and that were detected when a media

presentation application is in use and in a playback mode.

[00210] FIG. 27 is a flowchart representative of an example process that may be

performed to analyze signatures generated by the wireless communication device of FIGS. 1-

3, 22A, 22B, and 23. In other example implementations, the example process of FIG. 27 may

additionally or alternatively be used to analyze collected codes. The example process of FIG.

27 maybe performed by the example system 1300 of FIG. 13 based on panel metering

information received from the wireless communication devices 104.

[00211] Initially, the panel metering information interface 1302 retrieves wireless

communication device status information (block 2702) (e.g., the status information of FIG.

24) and signatures (block 2704) (e.g., the signatures of FIG. 25) from the panel metering

information data structure 112 (FIGS. 1-3 and 13). The analyzer 1308 then determines the

times during which media presentation applications were executed by the wireless

communication device 104 (block 2706). For example, the analyzer 1308 can retrieve the

timestamps associated with status entries (e.g., the status entries 2402d and 2402e of FIG. 24)

indicative that a media presentation application was instantiated and exited and based on the

retrieved status entries determine the times during which one or more media presentation

applications were in use.

[00212] The analyzer 1308 then selects signatures having timestamps corresponding to the

times during which one or more media presentation applications were in use (block 2708).

The analyzer 1308 can then analyze the selected signatures (block 2710), for example, as

described above in connection with the example process of FIG. 20. The example process of

FIG. 27 is then ended.

[00213] In some example implementations, the analyzer 1308 may additionally or

alternatively analyze signatures based on operating modes of media presentation applications.

For example, the analyzer 1308 may retrieve timestamps associated with status entries (e.g.,



the usage data 936 of FIGS. 9 and 11) indicative of operating modes of the media

presentation applications to determine when the media presentation applications were

actually presenting media content (e.g., were in a playback mode), and the analyzer 1308 can

retrieve only signatures that were generated when the media presentation applications were

actually presenting media content.

[00214] FIG. 28 is a block diagram of an example processor system that may be used to

execute machine readable instructions to perform the example processes of FIGS. 14, 15,

16A, 16B, 17-19, 2OA, 2OB, 2 1A, 2IB, 26, and 27 to implement the example systems and/or

methods described herein. As shown in FIG. 28, the processor system 2810 includes a

processor 2812 that is coupled to an interconnection bus 2814. The processor 2812 includes

a register set or register space 281 6, which is depicted in FIG. 28 as being entirely on-chip,

but which could alternatively be located entirely or partially off-chip and directly coupled to

the processor 2812 via dedicated electrical connections and/or via the interconnection bus

2814. The processor 2812 may be any suitable processor, processing unit or microprocessor.

Although not shown in FIG. 28, the system 2810 may be a multi-processor system and, thus,

may include one or more additional processors that are identical or similar to the processor

2812 and that are communicatively coupled to the interconnection bus 2814.

[00215] The processor 2812 of FIG. 28 is coupled to a chipset 281 8, which includes a

memory controller 2820 and an input/output (I/O) controller 2822. As is well known, a

chipset typically provides I/O and memory management functions as well as a plurality of

general purpose and/or special purpose registers, timers, etc. that are accessible or used by

one or more processors coupled to the chipset 2818. The memory controller 2820 performs

functions that enable the processor 2812 (or processors if there are multiple processors) to

access a system memory 2824 and a mass storage memory 2825.

[00216] The system memory 2824 may include any desired type of volatile and/or non

volatile memory such as, for example, static random access memory (SRAM), dynamic

random access memory (DRAM), flash memory, read-only memory (ROM), etc. The mass

storage memory 2825 may include any desired type of mass storage device including hard

disk drives, optical drives, tape storage devices, etc.

[00217] The I/O controller 2822 performs functions that enable the processor 2812 to

communicate with peripheral input/output (I/O) devices 2826 and 2828 and a network

interface 2830 via an I/O bus 2832. The I/O devices 2826 and 2828 may be any desired type

of I/O device such as, for example, a keyboard, a video display or monitor, a mouse, etc. The

network interface 2830 may be, for example, an Ethernet device, an asynchronous transfer



mode (ATM) device, an 802.1 1 device, a digital subscriber line (DSL) modem, a cable

modem, a cellular communication interface, etc. that enables the processor system 2810 to

communicate with another processor system.

[00218] While the memory controller 2820 and the I/O controller 2822 are depicted in

FIG. 28 as separate functional blocks within the chipset 2818, the functions performed by

these blocks may be integrated within a single semiconductor circuit or may be implemented

using two or more separate integrated circuits.

[00219] Although certain methods, apparatus, systems, and articles of manufacture have

been described herein, the scope of coverage of this patent is not limited thereto. To the

contrary, this patent covers all methods, apparatus, systems, and articles of manufacture fairly

falling within the scope of the appended claims either literally or under the doctrine of

equivalents.



What is claimed is:

1. A method to generate media metering information associated with a wireless

communication device, the method comprising:

receiving media content via a wireless communication device, the media

content to be presented via the wireless communication device;

generating first information indicative of a media presentation mode of a

media presentation application executed by the wireless communication device to

present the media content;

generating second information indicative of the media content presented via

the wireless communication device; and

storing the first information in association with the second information in the

wireless communication device.

2. A method as defined in claim 1, wherein the media presentation mode

includes at least one of a play mode, a pause mode, or a stop mode.

3. A method as defined in claim 1, wherein receiving the media content via the

wireless communication device comprises receiving the media content via at least one of a

wireless unicast communication, a wireless multicast communication, or a wireless broadcast

communication.

4. A method as defined in claim 1, wherein receiving the media content via the

wireless communication device comprises receiving the media content using at least one of a

forward link only communication link or a digital video broadcasting for handheld devices

communication link.

5. A method as defined in claim 1, wherein the wireless communication device

comprises a cellular telephone with a display to present the media content.

6. A method as defined in claim 1, further comprising extracting identification

information associated with the media content from a data packet associated with receiving

the media content.



7. A method as defined in claim 6, wherein the identification information

identifies at least one of a media content provider, a media programming provider channel

number, or a media program identification.

8. A method as defined in claim 1, wherein the media content includes at least

one of audio content, video content, web page information, text, video game content, or

graphics.

9. A method as defined in claim 1, further comprising:

extracting at least one of an audio code or a video code from the media

content, and wherein the extracted code identifies at least one of the media content, a

media content provider, or a media programming provider channel number used to

communicate the media data; and

generating the second information based on the extracted code.

10. A method as defined in claim 1, further comprising:

generating a signature based on the media content, wherein the signature

comprises at least one of an audio signature or a video signature; and

generating the second information based on the signature.

11. A method as defined in claim 1, further comprising communicating the first

and second information to a central collection facility via a wireless communication link.

12. A method as defined in claim 11, wherein the central collection facility

comprises at least one of a media content provider, a media measurement entity, or a wireless

communications service provider.

13. A method as defined in claim 1, further comprising storing a timestamp in

association with the first and second information.



14. A method as defined in claim 1, further comprising storing third information

in association with the first and second information, wherein the third information is

indicative of at least one of a location of a cell tower used to transmit the media content to the

wireless communication device, an identifier of the cell tower, or an identifier of a wireless

network access point used to transmit the media content.

15. A method as defined in claim 1, further comprising storing location

information in association with the second information indicative of a location of the wireless

communication device.

16. A data structure to store media metering information associated with a

wireless communication device, the data structure comprising:

a first field to store first identification information indicative of a wireless

communication device;

a second field to store second identification information indicative of a media

program presented via the wireless communication device; and

a third field to store a media presentation mode of a media presentation

application used to present the media program via the wireless communication device.

17. A data structure as defined in claim 16, wherein the media presentation mode

is at least one of a play mode, a stop mode, or a pause mode.

18. A data structure as defined in claim 16, further comprising a fourth field to

store time information indicative of a duration for which the media program identified in the

second field was presented via the wireless communication device.

19. A data structure as defined in claim 16, further comprising at least one of a

wireless network service provider identifier, cellular device model information, or cellular

device make information.

20. A data structure as defined in claim 16, further comprising a fourth field to

store media presentation software identification information.



21. A data structure as defined in claim 16, further comprising a fourth field to

store media content provider identification information.

22. A data structure as defined in claim 16, further comprising a fourth field to

store quality of service information associated with a communication link used to transmit the

media program.

23. A data structure as defined in claim 22, wherein the quality of service

information includes signal strength information indicative of a signal strength of a

communication link used to transmit the media program to the wireless communication

device.

24. A data structure as defined in claim 16, further comprising a fourth field to

store media content quality information associated with the media program.

25. A data structure as defined in claim 24, wherein the media content quality

information includes one of a video resolution, an audio sampling rate, or a media bit rate.

' 26. A data structure as defined in claim 16, further comprising a fourth field to

store call information indicative of when the wireless communication device was used to

make phone calls.

27. A data structure as defined in claim 16, further comprising a fourth field to

store battery status information indicative of an amount of remaining battery charge of the

wireless communication device.

28. A data structure as defined in claim 16, further comprising a fourth field to

store application usage information indicative of applications that were used via the wireless

communication device.

29. A data structure as defined in claim 16, further comprising a fourth field to

store carrying information indicative of a time or a duration associated with a user carrying

the wireless communication device.



30. A data structure as defined in claim 16, further comprising a fourth field to

store technical issues information indicative of conditions affecting the operation of the

wireless communication device.

31. A data structure as defined in claim 16, further comprising a fourth field to

store roaming information indicative of times when the wireless communication device was

in a roaming mode.

32. A method to process metering information, comprising:

receiving via a first wireless communication device a plurality of media

content transmitted by a transmitting entity;

generating via the first wireless communication device reference metering

information indicative of the plurality of media content;

receiving via a second wireless communication device at least some of the

media content;

generating via the second wireless communication device panel metering

information indicative of the at least some of the media content; and

determining the validity of the panel metering information based on the

reference metering information.

33. A method as defined in claim 32, wherein determining the validity of the panel

metering information comprises comparing first data in the panel metering information to

second data in the reference metering information.

34. A method as defined in claim 33, wherein the first and second data are one of

signatures or codes indicative of a media content presentation.

35. A method as defined in claim 33, wherein the first data is associated with a

first timestamp and further comprising selecting the second data based on a second timestamp

of the second data corresponding to the first timestamp.

36. A method as defined in claim 32, wherein the transmitting entity transmits the

media content via at least one of a unicast communication, a broadcast communication, or a

multicast communication.



37. A method as defined in claim 32, further comprising generating via the second

wireless communication device the panel metering information by switching between a

plurality of channels and obtaining at least some of the media content provided via each

channel.

38. A method as defined in claim 37, wherein each of the channels provides at

least one of the media contents.

39. A method to generate media metering information associated with a wireless

communication device, comprising:

generating first information indicative of media content presented via a

wireless communication device;

collecting second information indicative of a technical issue corresponding to

the operability of the wireless communication device; and

storing the first information and the second information.

40. A method as defined in claim 39, further comprising storing timestamp

information in association with the first information and the second information.

4 1. A method as defined in claim 40, wherein the timestamp information includes

a first timestamp stored in association with the first information and a second timestamp

stored in association with the second information, and wherein a substantial match between

the first and second timestamps indicates that the technical issue occurred during a

presentation of the media content.

42. A method as defined in claim 39, wherein the technical issue is a device

hardware problem indicative of at least one of a damaged display or a damaged speaker.

43. A method as defined in claim 39, wherein the technical issue is an application

error indicative of at least one of an application startup error, a missing software error, or a

runtime error.



44. A method as defined in claim 39, wherein the technical issue is a

communication error indicative of at least one of a failure to receive data or a call

connectivity problem.

45. A method as defined in claim 39, further comprising using the second

information to determine the amount of media exposure credit or media consumption credit

to attribute to a media content presentation indicated by the first information.

46. A method to generate media monitoring information, comprising:

generating a first data record corresponding to a first media presentation

session;

storing a first end timestamp in the first data record indicative of a first time at

which the first media presentation session ended;

generating a second data record corresponding to a second media presentation

session;

storing a second end timestamp in the second data record indicative of a

second time at which the second media presentation session ended; and

storing the first end timestamp in the second data record.

47. A method as defined in claim 46, further comprising:

retrieving the first end timestamp from the second data record;

retrieving the first end timestamp from the first data record; and

comparing the first end timestamp from the second data record with the first

end timestamp from the first data record to determine whether another data record is

missing between the first and second data records.

48. A method as defined in claim 46, wherein the first and second media

presentation sessions are performed by a wireless communication device.



49. A method to generate media metering information, comprising;

requesting a user to select one of a plurality of levels of anonymity to be used

in association with generating media metering information indicative of media content

presentations;

receiving an anonymity selection of one of the levels of anonymity, wherein

the levels of anonymity include no anonymity, partial anonymity, and total

anonymity; and

generating the media metering information in association with the anonymity

selection.

50. A method as defined in claim 49, retrieving demographic information

corresponding to the user from a subscriber account database of a wireless service provider

based on the anonymity selection.

51. A method as defined in claim 50, further comprising analyzing the media

metering information based on the retrieved demographic information.

52. A method as defined in claim 49, wherein the media metering information

includes media identifier information indicative of media content presented via a wireless

communication device.
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