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FIG. 1

(57) Abstract: Disclosed is a method of associating, at a secondary device (108), secondary media content with primary media con
tent being output at a primary device (104). The method includes receiving, at the secondary device, first information based upon the

o primary content being output at the primary device, wherein the first information includes at least one of an audio and a visual sig -
nal, determining at the secondary device second information corresponding to the first information, receiving at the secondary device

o one or more portions of secondary media content that have been made available by a third device, determining at the secondary
device whether one or more of the portions of the secondary media content match one or more portions of the second information,
and taking at least one further action upon determining that there is a match.



IDENTIFYING MEDIA ON A MOBILE DEVICE

FIELD OF THE INVENTION

[0001] The present invention is related generally to identifying media content and,

more particularly, to identifying data signatures associated with media content.

BACKGROUND OF THE INVENTION

[0002] With the advent of mobile devices, there has arisen an opportunity for a

viewer of media content on one media device, such as a television, to utilize a mobile

device to obtain additional information related to the media content being viewed. At

least some conventional arrangements employ a "feedback-based process" in which a

mobile device obtains a sample of the media content output by the media device, uploads

the sample to a server that compares the sample to all recorded media channels to identify

the media content being viewed, and then ultimately receives back from the server

pertinent additional information related to the media content being viewed. When

countless mobile-device users are simultaneously using such an identification service, the

server can be overloaded with requests, resulting in slow response and a potential

disruption of the service.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

[0003] While the appended claims set forth the features of the present invention with

particularity, the invention, together with its objects and advantages, may be best

understood from the following detailed description taken in conjunction with the

accompanying drawings of which:

[0004] Figure 1 is a block diagram of an exemplary communication system in which

the present invention may be practiced;

[0005] Figure 2 is a block diagram showing exemplary internal hardware components

of a secondary device of Figure 1;



[0006] Figure 3 is a flowchart of an exemplary user request-based method for

obtaining secondary media content on a secondary device using the

communication system of Figure 1; and

[0007] Figure 4 is a flowchart of an exemplary broadcast-oriented method for

obtaining secondary media content on a secondary device using the

communication system of Figure 1.

DETAILED DESCRIPTION

[0008] Turning to the drawings, wherein like reference numerals refer to like

elements, the invention is illustrated as being implemented in a suitable environment. The

following description is based on embodiments of the invention and should not be taken

as limiting the invention with regard to alternative embodiments that are not explicitly

described herein.

[0009] According to aspects of the present disclosure, secondary media content is

associated with primary media content being output at a primary device. An exemplary

method includes receiving, at a secondary device, first information based upon the

primary content being output at the primary device, wherein the first information includes

at least one of an audio and a visual signal, determining at the secondary device second

information corresponding to the first information, receiving at the secondary device one

or more portions of secondary media content that have been made available by a third

device, determining at the secondary device whether one or more of the portions of the

secondary media content match one or more portions of the second information, and

taking at least one further action upon determining that there is a match.

[0010] In another aspect, a mobile device includes a memory device configured to

store one or more portions of a data signature generated based upon one or more portions

of primary content being output by an additional device distinct from the mobile device, a

wireless transceiver configured to receive communication signals originating at a server

computer, the communication signals including one or more portions of secondary media



content, and a processing device coupled at least indirectly to each of the memory device

and the wireless transceiver, the processing device configured to determine whether the

one or more portions of the secondary media content match one or more portions of the

data signature, wherein the mobile device is further configured to take at least one action

upon determining that there is a match.

[0011] In still another aspect, secondary media content is associated with primary

media content being output at a primary device. An exemplary method includes obtaining

at at least one of a primary device and a secondary device a media sample related to

primary content being viewed on the primary device, generating one or more data

signatures from the media sample at the at least one of the primary device and the

secondary device, transmitting a request to a server to receive secondary media content

that includes one or more signature chunks derived from the primary media content, and

determining, at the at least one of the primary device and the secondary device, whether

the one or more data signatures match one or more media signatures within the one or

more signature chunks, wherein the at least one of the primary device and the secondary

device is further configured to take at least one action upon determining that there is a

match.

[0012] In Figure 1, an exemplary communication system 100 is provided. In at least

some embodiments, the communication system 100 is configured to provide a method for

obtaining supplemental information related to viewable media content. The

communication system 100 includes a media source 102, a primary device 104, a server

device 106, and a secondary device, such as a mobile device 108. The exemplary media

source 102 is intended to be representative of any of one or more of various sources of

media content 110, such as cable television channels, satellite television channels,

Internet video channel feeds, etc., which communicate programming, such as television

stations, Internet websites, content-provider websites (which can include social

networking websites), etc. The media source 102 communicates the media content 110

via a communication link 105 to one or more primary devices 104, such as a television



set or set-top box used in conjunction with a television monitor. The media content 110 is

displayed as primary media content 112 for viewing by a user.

[0013] The media source 102 communicates the media content 110 to the server 106

via communication link 115. In at least some embodiments, the media content 110

communicated to the server 106 is used by the server 106 to generate secondary media

content 113. In at least some other embodiments, the secondary media content 113 can be

derived at, or obtained by, a second server (not shown) and communicated to the server

106. The secondary media content 113 includes a signature feed 125 with a plurality of

media signatures 128, along with associated program-identification data.

[0014] The exemplary server 106 can include one or more of various components

capable of receiving the media content 110, of extracting secondary media content 113

from the received media content 110, if not already extracted, of storing the secondary

media content 113, and of communicating at least a portion of the secondary media

content 113 to the mobile device 108 . More particularly, as shown in Figure 1, the server

106 includes a memory portion 114, a processor portion 116 in communication with the

memory portion 114, and one or more input/output interfaces (not shown) for interfacing

communication links 115, 117 with the processor portion 116. The processor portion 116

further includes a back-end portion 118 (or Media Content Processor) and a front-end

portion 120. The back-end portion 118 communicates with the one or more media

sources 102 via the communication link 115, and the front-end portion 120

communicates with the mobile device 108 via the communication link 117. The memory

portion 114 can include various types of storage mediums, such as Random-Access

Memory, Read-Only Memory, hard drives, disc drives, etc., capable of storing programs

for executing the necessary functions of the server 106, as well as the secondary media

content 113. Communication between components in the communication system 100 can

include both wired and wireless technologies. Although some exemplary communication

links have been illustrated in Figure 1, various other communication links can exist

utilizing both wired and wireless connections.



[0015] In at least some embodiments, the front-end portion 120 supports pull

communications with the mobile device 108. The pull communications can, for example,

be implemented using Representation State Transfer architecture of the type typical to the

web, and as such, the front-end portion 120 is configured to receive requests for

information to be provided to the mobile device 108 at times and circumstances

determined by the mobile device 108, in response to which the server 106 searches for

and provides requested secondary media content 113, as discussed below. Also, as

discussed in further detail below, in at least some embodiments the front-end portion 120

establishes a push channel in conjunction with the mobile device 108 .

[0016] In at least some such embodiments, the push channel provides media

signatures 128 from the server 106 (generated by the front-end portion 120) to the mobile

device 108 at times and circumstances that can be determined by the server 106. The

push channel can operate in a variety of push modes, such as broadcast mode and

multicast mode. More particularly, broadcast mode can include for example, a television

broadcast spectrum, a broadcast service on a cellular network (e.g., Multimedia

Broadcast Multicast Services), and a portion of the capacity of a cable TV system. In the

case of multicast mode, the mobile device would need to request to join a multicast group

in order to receive a multicast stream, such as one generated by an Internet Protocol

television (IPTV) system through which television services are delivered using an

Internet protocol suite over a packet-switched network (e.g., the Internet). Multicast

streams can also be generated in the absence of or outside of an IPTV system. Both push

modes can be operated using wired or wireless communication.

[0017] Figure 2 is a block diagram illustrating exemplary internal components 200 of

a mobile device, such as the mobile device 108, in accordance with the present

embodiment. As shown in Figure 2, the components 200 include one or more wireless

transceivers 202, a processor portion 204 (e.g., a microprocessor, microcomputer,

application-specific integrated circuit, etc.), a memory portion 206, one or more output

devices 208, and one or more input devices 210. In at least some embodiments, a user



interface is present that comprises one or more output devices 208, such as a display, and

one or more input device 210, such as a keypad or touch sensor. The internal components

200 can further include a component interface 212 to provide a direct connection to

auxiliary components or accessories for additional or enhanced functionality. The internal

components 200 preferably also include a power supply 214, such as a battery, for

providing power to the other internal components while enabling the mobile device 108

to be portable. All of the internal components 200 can be coupled to one another, and in

communication with one another, by way of one or more internal communication links

232 (e.g., an internal bus).

[0018] In the present embodiment of Figure 2, the wireless transceivers 202

particularly include a cellular transceiver 203 and a Wi-Fi transceiver 205. More

particularly, the cellular transceiver 203 is configured to conduct cellular

communications, such as 3G, 4G, 4G-LTE, etc., vis-a-vis cell towers (not shown), albeit

in other embodiments, the cellular transceiver 203 can be configured instead or

additionally to utilize any of a variety of other cellular-based communication

technologies such as analog communications (using AMPS), digital communications

(using CDMA, TDMA, GSM, iDEN, GPRS, EDGE, etc.), or next generation

communications (using UMTS, WCDMA, LTE, IEEE 802.16, etc.), or variants thereof.

[0019] By contrast, the Wi-Fi transceiver 205 is a wireless local area network

(WLAN) transceiver 205 configured to conduct Wi-Fi communications in accordance

with the IEEE 802.1 1 (a, b, g, or n) standard with access points. In other embodiments,

the Wi-Fi transceiver 205 can instead (or in addition) conduct other types of

communications commonly understood as being encompassed within Wi-Fi

communications such as some types of peer-to-peer (e.g., Wi-Fi Peer-to-Peer)

communications. Further, in other embodiments, the Wi-Fi transceiver 205 can be

replaced or supplemented with one or more other wireless transceivers configured for

non-cellular wireless communications including, for example, wireless transceivers

employing ad hoc communication technologies such as HomeRF (radio frequency),



Home Node B (3G femtocell), Bluetooth, or other wireless communication technologies

such as infrared technology. Thus, although in the present embodiment the mobile device

108 has two of the wireless transceivers 203 and 205, the present disclosure is intended to

encompass numerous embodiments in which any arbitrary number of wireless

transceivers employing any arbitrary number of communication technologies are present.

[0020] Exemplary operation of the wireless transceivers 202 in conjunction with

others of the internal components 200 of the mobile device 108 can take a variety of

forms and can include, for example, operation in which, upon reception of wireless

signals, the internal components 200 detect communication signals and the transceiver

202 demodulates the communication signals to recover incoming information, such as

voice or data, transmitted by the wireless signals. After receiving the incoming

information from the transceiver 202, the processor 204 formats the incoming

information for the one or more output devices 208. Likewise, for transmission of

wireless signals, the processor 204 formats outgoing information, which may or may not

be activated by the input devices 210, and conveys the outgoing information to one or

more of the wireless transceivers 202 for modulation to communication signals. The

wireless transceivers 202 convey the modulated signals by way of wireless and (possibly

wired as well) communication links to other devices such as the server 106 and one or

more of the content provider websites 102 (as well as possibly to other devices such as a

cell tower, access point, or another server, or any of a variety of remote devices).

[0021] Depending upon the embodiment, the input and output devices 208, 210 of the

internal components 200 can include a variety of visual, audio, or mechanical outputs.

For example, the output devices 208 can include one or more visual-output devices 216

such as a liquid-crystal display and light-emitting diode indicator, one or more audio-

output devices 218 such as a speaker, alarm, or buzzer, or one or more mechanical-output

devices 220 such as a vibrating mechanism. The visual output devices 216 can include,

among other things, a video screen. Likewise, by example, the input devices 210 can

include one or more visual-input devices 222 such as an optical sensor (for example, a



camera 227), one or more audio-input devices 224 such as a microphone 225, and one or

more mechanical-input devices 226 such as a flip sensor, keyboard, keypad, selection

button, navigation cluster, touch pad, touchscreen, capacitive sensor, motion sensor, and

switch. Actions that can actuate one or more of the input devices 210 can include not

only the physical actuation of buttons or other actuators, but can also include, for

example, opening the mobile device 108 (if it can take on open or closed positions),

unlocking the device 108, moving the device 108 to actuate a motion, moving the device

108 to actuate a location-positioning system, and operating the device 108.

[0022] As shown in Figure 2, the internal components 200 of the mobile device 108

also can include one or more of various types of sensors 228. The sensors 228 can

include, for example, proximity sensors (a light-detecting sensor, an ultrasound

transceiver, or an infrared transceiver), touch sensors, altitude sensors, a location circuit

that can include, for example, a Global Positioning System receiver, a triangulation

receiver, an accelerometer, a tilt sensor, a gyroscope, or any other information-collecting

device that can identify a current location or user-device interface (carry mode) of the

mobile device 108. Although the sensors 228 are for the purposes of Figure 2 considered

to be distinct from the input devices 210, in other embodiments it is possible that one or

more of the input devices 210 can also be considered to constitute one or more of the

sensors 228 (and vice-versa). Additionally, even though in the present embodiment the

input devices 210 are shown to be distinct from the output devices 208, it should be

recognized that in some embodiments one or more devices serve both as input devices

210 and output devices 208. For example, in embodiments where a touchscreen is

employed, the touchscreen can be considered to constitute both a visual-output device

216 and a mechanical-input device 226.

[0023] The memory portion 206 of the internal components 200 can encompass one

or more memory devices of any of a variety of forms (e.g., read-only memory, random-

access memory, static random-access memory, dynamic random-access memory, etc.)

and can be used by the processor 204 to store and retrieve data. In some embodiments,



the memory portion 206 can be integrated with the processor portion 204 in a single

device (e.g., a processing device including memory or processor-in-memory), albeit such

a single device will still typically have distinct sections that perform the different

processing and memory functions and that can be considered separate devices.

[0024] The data that are stored by the memory portion 206 can include, but need not

be limited to, operating systems, applications, and informational data. Each operating

system includes executable code that controls basic functions of the communication

device 108, such as interaction among the various components included among the

internal components 200, communication with external devices via the wireless

transceivers 202 or with the component interface 212, and storage and retrieval of

applications and data to and from the memory portion 206. Each application includes

executable code that utilizes an operating system to provide more specific functionality

for the communication device 108, such as file system service and handling of protected

and unprotected data stored in the memory portion 206. Informational data are non

executable code or information that can be referenced or manipulated by an operating

system or application for performing functions of the communication device 108 .

[0025] Referring to Figure 1 again, utilizing the aforementioned components of the

communication system 100, a user of the mobile device 108 can access the server 106 to

obtain secondary media content 113 related to the media content 110, which can be

primary media content 112 viewed on the primary device 104, as well as other

information available for multiple programs and channels not being viewed. As discussed

above, the secondary media content 113 includes the signature feed 125 which provides

one or more media signatures 128. The media signatures 128 can include data structures

129 (e.g., metadata or metadata portions) generated from an audio or video segment or

image which are at least partially representative of programs broadcast on a channel over

time. The data structures 129 can include visual or audio data identifiers associated with

each program. To provide a sampling of the signature feed 125, the signature feed 125

can be time-segmented to form signature chunks 126. A signature chunk 126 includes an



aggregation of media signatures 128 for one or more periods of time. The exemplary

signature feed 125 illustrated in Figure 1 includes a plurality of media signatures 128

each representing a program or channel. As shown, a signature chunk 126 is indicated

that includes media signatures 128 derived from one or more programs within a particular

time interval, such as between time t and time t-∆ . In this regard, the signature chunk 126

includes time specific data structures for each included channel (program). The time

variable ∆ can be chosen based on various criteria, such as available data compression,

bandwidth capabilities, desired response speed, etc. For example, choosing a small value

for ∆ such as a few seconds makes the number of media signatures 128 in the signature

chunk 126 smaller, thus reducing the needed bandwidth for communicating the signature

chunk 126 to the mobile device 108. In another example, the time variable ∆ can be based

on a maximum amount of delay that is supported for the matching process. For example,

assuming ∆ = 20 minutes, the user could pause the program on the primary device 104

(e.g., a DVR) for up to 20 minutes and still be able to obtain a match when playback is

resumed. In another example, the time variable ∆ can be chosen small enough that the

signature chunk 126 effectively contains a media signature 128 only for a specific point

in time.

[0026] The media signatures 128 chosen for inclusion in a particular signature chunk

126 can be selected based on numerous available criteria and based on a prioritization

scheme (that can be programmed at the server 106, at the mobile device 108, or

elsewhere). For example, the signature chunk 126 can include portions of media

signatures 128 for each channel being broadcast, or only for the channels frequently

watched by the user, or for specific genres (e.g., sports, sitcoms, movies, etc.). In

addition, the signature chunk 126 can include portions of media signatures 128 that are

selected based on non-user-specific criteria, such as channels broadcasting programs that

are ranked with the highest relative popularity rating. Further, the prioritization scheme

can take into account various other criteria not discussed. Additionally, each of the

signature chunks 126 can include other information for one or more channels that



coincides with the channels represented by the media signatures 128 captured in the

signature chunk 126. By selecting more or fewer media signatures and shorter or longer

periods, the signature chunks 126 can be varied in size and quantity for a particular time

period. In some embodiments, the signature chunks 126 can include all available

broadcast channels over a short period of time, while in other embodiments, they can

include a limited sampling of channels but over a longer period of time, as well as

variations of both time period and channel quantity.

[0027] As additionally shown in Figure 1, the mobile device 108 includes a client

application 132 that is intended to be representative of a variety of client applications

performing the same or similar functions on any of various types of mobile devices 108,

such as mobile phones, tablets, laptops, etc. The client application 132 is a software

program that operates on the processor portion 204 and is particularly configured to

provide an interface between the mobile device 108 and one or more others of the

components of the communication system 100. In addition, the client application 132

governs operation of one or more of the input and output devices 210, 208 (e.g., camera

227, touchscreen, etc.) to provide a visual interface (not shown) that allows a user to

initiate a user request-based method for obtaining portions of secondary media content

113 on a secondary device (as discussed in further detail with reference to Figures 3 and

4). The client application 132 can take numerous forms and, depending on the

embodiment, be configured to operate on, and communicate with, various operating

systems and devices. It is to be understood that various processes described herein as

performed by the mobile device 108 can be occurring on the client application 132 in

particular or on other applications depending on the embodiment.

[0028] By utilizing the mobile device 108 with the client application 132, a user can

obtain a media sample 134 from the primary media content 112 viewable on the primary

device 104 and generate a data signature 130 from it. It should be noted that generally a

data signature 130 contains the same type of information included in a media signature,

although it is derived from a different source. The media sample 134 can include a video



or audio sample obtained with one or more input devices 210 of the mobile device 108.

For example, the user can utilize one of the audio input devices 224 (e.g., the microphone

225) to obtain an audio sample of the program. Alternatively, or additionally, the user can

utilize one of the visual input devices 222 (e.g., the camera 227) to take a digital photo

(snapshot) of a program displayed on the primary device 104. The client application 132

analyzes the media sample 134 to generate one or more data signatures 130. At least one

method for generating data signatures is known in the art. For example, a data signature

for an audio signal can be based on collecting and encoding information about the times

and frequencies of peaks in a spectrogram of a short segment of an audio signal.

[0029] Before or after the data signature 130 has been generated, a request is sent to

the server 106 for one or more portions of the secondary media content 113 that may

correspond to the data signature 130. The secondary media content 113 is provided to the

mobile device 108 in the form of one or more of the signature chunks 126, which can be

searched to find a match (e.g., a similar signature) for the data signature 130. In addition,

the signature chunk 126 can include program ID data for the program that the signature

chunk 126 is derived from. The program ID data can include various informational

components, such as a program name, a number related to the specific program name or

episode, etc. Upon a successful match, various informational components can be

provided to the user of the mobile device 108, such as the program ID data, as well as any

other associated information related, at least indirectly, to the data signature 130, possibly

including time-into-program information. In addition, the client application 132 can

communicate the identity of the program being viewed and the related information to the

server 106 or to a second server (not shown), such as a third-party server. Although the

server 106 can provide the signature chunks 126, once the program being viewed has

been identified by the client application 132, the identity of the program and the related

information can be withheld from the server 106, in order to maintain the privacy of the

user. Instead, the program identity and the related information can be sent to a second

server not affiliated with the server 106, which allows the second server to provide

services that are related to the program that was identified in the program ID data,



without disclosing the private viewing choices of the user to the server 106. In this

regard, a user can potentially choose which source he wishes to use to identify programs

and which source he wishes to use to obtain additional program-related information.

[0030] Referring now to Figure 3, a flowchart 300 is provided that shows an

exemplary user request-based method, which can be performed by one more components

of the communication system 100 of Figure 1, for obtaining one or more portions of the

secondary media content on a mobile device 108. More particularly, as shown, the

method begins at step 302, in which the server 106 obtains and stores one or more

signature chunks 126 for multiple live channels broadcasting the media content 110,

along with other associated program identification data. The client application 132 is

started on the mobile device 108 in step 304, and one or more of the input devices 210 of

the mobile device 108 are utilized to capture one or more media samples 134 from a

program (a portion of the primary media content 112) being viewed on the primary

device 104. In step 306, the client application 132 generates one or more data signatures

130 by analyzing the media sample 134. In at least some embodiments, the action of

obtaining the media sample 134 on the mobile device 108 can initiate the starting of the

client application 132 and the generation of the data signature 130.

[0031] After obtaining the data signature 130, in step 308 the client application 132

communicates a request (e.g., HTTP GET request) to the server 106 to begin sending

signature chunks 126. Alternatively, the request can occur before or simultaneous with

obtaining data signatures 130 (e.g., triggered by the action of obtaining the media sample

134 or the starting of the client application 132). The request for signature chunks 126

can include a specific media time window to inform the server 106 of the time period for

which the media sample 134 was obtained. The inclusion of the media time window

allows the server 106 to utilize the prioritization scheme (discussed above) to narrow the

scope of the signature chunks 126 to a time period that would likely contain a match for

the data signature 130. In at least some embodiments, the media time window defaults to

a time period in close proximity to the time the request is received at the server 106,



while in other embodiments, alternate methods of selecting a time period, or no time

period at all, are provided. One exemplary method of determining the media time

window includes the mobile device 108 notifying the server 106 to start media signature

generation at t O (e.g., when the camera 227 is turned on), then a snapshot is taken at t,

and the data signature 130 is generated at t+a. The mobile device 108 then requests

signature chunks 126 at t+a, and the server 106 delivers signature chunks 126 containing

portions of media signatures 128 for the time period t O to t+a.

[0032] The server 106 receives the request for signature chunks 126 in step 310 and

begins sending one or more signature chunks 126, along with associated program

identification data, to the mobile device 108 in step 312. The mobile device 108 receives

the one or more signature chunks 126 with program data for the specified media time

window from the server 106 in step 314. In addition, upon receipt of at least one

signature chunk 126, the mobile device 108 begins the attempt to match the portions of

each media signature 128 in the signature chunk 126 with the data signature 130. In step

316, if a match is found, then the process moves to step 318, where the mobile device 108

signals to the server 106 to stop sending signature chunks 126.

[0033] If in the step 316 a match was not found from the first analyzed signature

chunk 126, then in step 320 it is determined if additional signature chunks 126 have been

received. If no more signature chunks 126 are available to be analyzed, then the process

moves to step 322 where the mobile device 108 provides an indication that no match was

found. From step 318 and step 322, the process can terminate at a step 324. Optionally,

the process could return to step 314 periodically to receive additional signature chunks

126 that can be available later. Alternatively or additionally, the process could return to

step 304 where a request is provided to the user of the mobile device 108 to obtain an

updated data signature 130 and repeat the process.

[0034] Returning to step 312, regarding the transmission of signature chunks 126

from the server 106 to the mobile device 108, the selection and quantity of signature

chunks 126 for transmission to the mobile device 108, as well as the frequency, can vary



substantially based on numerous chosen criteria. Such criteria can be included at least in

part in the prioritization scheme. For example, the signature chunks 126 can be sent

periodically until a match is found at the mobile device 108 and a signal is received from

the mobile device 108 to cease transmission (step 318). At step 326, the server 106 can

check if any unsent signature chunks 126 are available. If not, then the process on the

server side can terminate at step 330. If additional signature chunks 126 are determined to

be available, then the process continues to step 328. In step 328, the server 106 checks if

a request from the mobile device 108 has been received to stop sending signature chunks

126. If a request has been received, then the process terminates at step 330. If the server

106 has not received a request from the mobile device 108 to cease sending signature

chunks 126, then the process can return to step 312. Although not shown in the flowchart

300, a service tied to the program that is identified with the data signature 130 can be

launched on the mobile device 108 upon the determination of a match. For example,

program identification information obtained by the match can be automatically or

selectively chosen (by the user) for communication to a separate entity (e.g., a w eb

server) (not shown), which could be ad-based, information-based, channel-based,

network-based, etc.

[0035] In order to reduce the processing load on the server 106, the server 106 can

wait to obtain secondary media content 113, or at least wait to derive the signature

chunks 126, until activation of the client application 132 has been detected, wherein

activation of the client application 132 initiates an activation command to the server 106.

Using this method, the signature chunks 126 generated can be tailored to the user, as even

nominal information can be provided along with the activation command, such as time,

geographic location, preferences, prioritization scheme, etc. Referring to Figure 4, a

flowchart 400 is provided that shows another exemplary method, which can be performed

by one more components of the communication system 100 of Figure 1, for obtaining one

or more portions of the secondary media content on a mobile device 108. Various

modifications or additions to the steps discussed above with reference to flowchart 300

can be included as modifications or additions to the steps below, including utilizing



prioritizing schemes. Flowchart 400 can differ from the user request-based method above

in various ways. For example, in place of transmitting one or more signature chunks 126

only upon request and only for a specified media time window, the server 106 can push

(e.g., broadcast) a stream of signature chunks 126 (with associated identification program

data) that represent each live channel (media content 110) in prioritized channel order, for

successive media time windows. More particularly, an exemplary broadcast stream of

signature chunks 126 can include media signatures 128 derived from a first program

within the interval of time = t (e.g., the present time) through time = t-∆ , media signatures

128 derived from a second program within the interval of time = t through time = t-∆ , and

so on. Signature chunks 126 may also include media signatures 128 derived from one or

more programs within other time intervals, such as media signatures 128 derived from the

second program within the interval of time = t-∆ Ι and time = -∆ 1-∆2 .

[0036] Referring still to flowchart 400, as shown, the method begins at step 402, in

which the server 106 obtains and stores media signatures 128 for multiple live channels

broadcasting media content 110, along with associated identification program data. In

step 404, the server 106 broadcasts the signature chunks 126 for successive media time

windows for each live channel, along with program data, in prioritized channel order,

although various other prioritizing schemes can be utilized, as discussed above. In step

405, the process server 106 queries if additional signature chunks 126 are available for

broadcasting. If yes, then the process returns to step 404 and resumes broadcasting. If no,

then the process ends at step 406. Step 404 can be reinitiated based on various criteria,

such as a predetermined waiting period, or a specific time marker, such as on the hour or

half-hour, when programming typically changes on a channel. The broadcasting of

signature chunks 126 can be continuous as desired, such that whenever the mobile device

108 seeks to connect to the broadcast of signature chunks 126, the information is

available.

[0037] With reference to the mobile device 108, the client application 132 is started

on the mobile device 108 in step 407. In addition, in step 407 one or more input devices



210 of the mobile device 108 are utilized to capture a media sample 134 from a program

being viewed on the primary device 104. In step 408, the client application 132 generates

one or more data signatures 130 by analyzing the media sample 134. After obtaining the

data signature 130, in step 410 the mobile device 108 accesses the stream of signature

chunks 126 that are broadcast from the server 106. In at least some embodiments, the

mobile device 108 can start buffering broadcast signature chunks 126 even before

obtaining the data signatures 130. In step 412, the mobile device 108 receives the first

signature chunk 126 from the server 106 with program data for the media time windows

centered around the current time. Further, in step 412, upon receipt of at least one

signature chunk 126, the mobile device 108 attempts to match the data signature 130 with

a portion of a media signature 128 from the signature chunk 126. In step 416, if a match

is found, then the process moves to step 418, where the additional program data

associated with the media signature 128 are provided to the user, thereby providing

identification of the program that was viewed by the user. Finally, the process ends at

step 424. Further, other additional program data can be included in addition to the

program identification, such as cast information, episode details, etc.

[0038] If in step 416 a match was not found from the first analyzed signature chunk

126, then the process moves to step 420, where a query is made to ascertain if all

signature chunks 126 have been received for all channels currently broadcasting. If the

answer is no, then the process returns to step 412 to continue receiving signature chunks

126 and seeking a match for the data signature 130. If in step 420 it is determined that all

signature chunks 126 have been received for all channels currently broadcasting, then the

process advances to step 422 where the user is notified that the program cannot be

matched and then to step 424 where the process ends. In at least some embodiments, if no

match is found on the mobile device 108 at step 422, then the data signature 130 can be

uploaded to the server 106 for comparison to an expanded scope of signature chunks 126

that can include expanded media time windows or programs.



[0039] A user can utilize the system to provide initial identification of media content

110, and in addition, the system can be configured to continue to monitor for a change in

the primary media content 112 being viewed. More particularly, when a user changes a

channel for example, the channel change can be detected and the information being

provided to the mobile device 108 can be updated to relate to the current primary media

110 being viewed by the user. Upon successfully matching the data signature 130 with a

media signature 128, the mobile device 108 has synchronized with the primary media

content 112 on the primary device 104. Once synchronized, the server 106 can send

continuous or periodic media signatures 128 for a plurality of channels to the mobile

device 108. In broadcast mode, for example, the server 106 is continuously sending out

media signatures 128 for a plurality channels. To provide current data signatures 130 for

the program being viewed, the mobile device 108 can obtain periodic audio-based or

video-based media samples 134 via the microphone 225 or the camera 227 and then

generate updated associated data signatures 130. As noted above, the updated data

signatures 130 can be periodically or continuously compared with the media signatures

128 to identify if the channel that was initially detected has been changed. To increase

efficiency the updated data signatures 130 are first compared with updated media

signatures 128 related to the initial channel detected. If no match is found, then the data

signatures 130 can be compared against the media signatures 128 for other channels to

identify the new channel. If a new match is found, then the new program ID data, which

can include related information such as time- into-program, is provided to the user or to a

server providing services related to the program identified.

[0040] The television set and set-top box referenced above as primary devices 104, in

at least some embodiments, can additionally or alternatively include software similar to

the client application 132, which allows the primary device 104 to interface with the

communication system 100 in a manner as described above with reference to the mobile

device 108. In this regard, a television set or set-top box can use the aforementioned

methods to identify the program being outputted by the television set or set-top box and



provide continued monitoring and information updates. Program identification and

associated services can be provided by the mobile device 108 or the primary device 104.

[0041] In view of the many possible embodiments to which the principles of the

present invention may be applied, it should be recognized that the embodiments

described herein with respect to the drawing figures are meant to be illustrative only and

should not be taken as limiting the scope of the invention. Therefore, the invention as

described herein contemplates all such embodiments as may come within the scope of the

following claims and equivalents thereof.



CLAIMS

We claim:

1. A method of associating secondary media content with primary media content

being output at a primary device, the method comprising:

receiving, at a secondary device, first information based upon the primary

content being output at the primary device, wherein the first information includes

at least one of an audio and a visual signal;

determining, at the secondary device, second information corresponding to

the first information;

receiving, at the secondary device, one or more portions of secondary

media content that have been made available by a third device;

determining, at the secondary device, whether one or more of the portions

of the secondary media content substantially match one or more portions of the

second information; and

taking at least one further action upon determining that there is a match.

2 . The method of claim 1 wherein the first information is obtained at the secondary

device by at least one of an audio input device and a visual input device.

3. The method of claim 2 wherein determining second information corresponding to

the first information includes determining a data signature based on at least one of

the audio signal and the visual signal.

4 . The method of claim 3 wherein the one or more portions of secondary media

content include at least one of audio-based and visual-based media signatures for

one or more media programs.



5. The method of claim 1 further comprising:

sending, from the secondary device for receipt by the third device, at least

one request for the one or more portions of the secondary media content, wherein

the receiving of the one or more portions is in response to the sending of the at

least one request.

6. The method of claim 5 further comprising:

upon determining that the one or more portions of the secondary media

content match the one or more portions of the second information, then

additionally sending, for receipt by the third device, at least one instruction

configured to cause the third device to refrain from sending additional portions of

the secondary media content.

7. The method of claim 1 further comprising:

commencing an operation by which the secondary device is capable of

receiving push communication signals transmitted by the third device, wherein

the one or more portions of the secondary media content are received via the push

communication signals.

8. The method of claim 1 wherein receiving the first information includes obtaining,

by use of the secondary device, a media sample of primary media content being

output by the first device, wherein the taking of the at least one further action

includes launching a service tied to an identified program directly, or indirectly,

by at least one of forwarding program identification information and related

information to an entity other than the secondary device.

9. The method of claim 1 wherein the second information is data signature

information and the one or more portions of the secondary media content include

one or more media signatures.



10. The method of claim 9 wherein each media signature is attributable to at least one

of a channel or program viewable during a media time window and associated

with the primary media content.

11. The method of claim 10 wherein at least one media signature is grouped with one

or more other media signatures derived from another point in time or another

program to form one or more signature chunks.

12. The method of claim 11 wherein the one or more signature chunks include media

signature information limited to a media time window.

13. The method of claim 11 wherein at least one of the media signatures chosen for

partial inclusion in the one or more signature chunks is selected according to a

prioritization scheme.

14. The method of claim 11 wherein at least one of the one or more signature chunks

selected for transmission to the secondary device is selected according to a

prioritization scheme.

15. The method of claim 14 wherein the secondary device is a mobile device selected

from the group consisting of: a cell phone, a personal digital assistant, a mobile

computer device, and a tablet computer device, and wherein the primary device is

a set-top box or a television set, and the third device is a server.



16. A mobile device comprising:

a memory device configured to store one or more portions of a data

signature generated based upon one or more portions of primary content being

output by an additional device distinct from the mobile device;

a wireless transceiver configured to receive communication signals

originating at a server computer, the communication signals including one or

more portions of secondary media content; and

a processing device coupled at least indirectly to each of the memory

device and the wireless transceiver, the processing device configured to determine

whether the one or more portions of the secondary media content match the one or

more portions of the data signature;

wherein the mobile device is further configured to take at least one action

upon determining that there is a match.

17. A method of associating secondary media content with primary media content

being output at a primary device, the method comprising:

obtaining, at at least one of a primary device and a secondary device, a

media sample related to primary content being viewed on the primary device;

generating one or more data signatures from the media sample at the at

least one of the primary device and the secondary device;

transmitting a request to a first server to receive secondary media content

that includes one or more signature chunks derived from the primary media

content; and

determining, at the at least one of the primary device and the secondary

device, whether the one or more data signatures match one or more media

signatures within the one or more signature chunks, wherein the at least one of the

primary device and the secondary device is further configured to take at least one

action upon determining that there is a match.



18. The method of claim 17 wherein the at least one action taken upon determining

that there is a match includes communicating to at least one of the first server and

a second server at least one of the identity of the primary media content and

related information.

19. The method of claim 17 wherein the one or more signature chunks are selected

based on a prioritization scheme obtained from at least one of the first server and

the at least one of the primary device and the secondary device.

20. The method of claim 17 wherein upon verification that a match has been obtained,

the at least one of the primary device and the secondary device sends a request to

the first server to cease transmission of additional signature chunks.

21. The method of claim 17 wherein a plurality of media signatures are bundled to

form the signature chunks, which are transmitted by the first server as either a

discrete signature chunk, a limited number of signature chunks, or as a continuous

stream of signature chunks.
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