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METHODS AND APPARATUS FOR CREDITING A MEDIA PRESENTATION DEVICE 

ABSTRACT 

A method is disclosed. The method comprises: obtaining, with a processor, ambient 

audio for a time period from a monitored location including a media presentation device; 

without measuring power drawn by the media presentation device, determining, with the 

processor, the media presentation device was in an off state during the time period based on a 

gain level applied by an automatic gain controller (AGC) at the monitored location during the 

time period; and computing a signature of the ambient audio during the time period. The 

method also comprises overriding the determination that the media presentation device was in 

the off state during the time period with a determination that the media presentation device 

was in an on state during the time period when the signature matches a reference signature; 

and crediting the media presentation device with presenting media during the time period 

based on the matching signature.  
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1 

METHODS AND APPARATUS FOR CREDITING A MEDIA PRESENTATION DEVICE 

[0001] This patent application is a divisional application of Australian Patent Application No.  

2012327192, a national phase entry of International Application No. PCT/US2012/070362, filed 

on 18 December 2012. International Patent Application No. PCT/US2012/070362 claims 

priority to U.S. Provisional Patent Application No. 61/577,467, filed December 19, 2011, the 

entirety of which is hereby incorporated by reference. Australian Patent Application No.  

2012327192 is incorporated herein by reference in its entirety.  

FIELD OF THE DISCLOSURE 

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

to methods and apparatus for crediting a media presentation device.  

BACKGROUND 

[0003] Media ratings and other audience metering information are typically generated by 

collecting media exposure information from a group of statistically selected households. Each of 

the statistically selected households, also called metered households, typically has a data logging 

and processing unit commonly referred to as a "home unit," "meter" or "audience measurement 

device." In metered households or, more generally, metering sites having multiple media 

presentation devices, the data logging and processing functionality may be distributed among a 

single home unit and multiple site units, where one site unit may be provided for each media 

presentation device or media presentation area and provides data to the home unit for processing 

and/or communicating to a central processing site. The home unit (or the combination of the 

home unit and the site units) includes sensors to gather data from the monitored media 

presentation devices (e.g., audio-video (AV) devices) at the selected site.  

BRIEF DESCRIPTION OF THE DRAWINGS 

[0004] FIG. 1 is a block diagram of an example media monitoring system constructed in 

accordance with the teachings of this disclosure to credit media presentation to a media 

presentation device.  
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[0005] FIG. 2 is a block diagram of an example audience measurement device in 

communication with an example media creditor as illustrated in FIG. 1.  

[0006] FIG. 3 is a block diagram of another example audience measurement device in 

communication with another example media creditor as illustrated in FIG. 1.  

[0007] FIG. 4 illustrates a time period representative of crediting media presentations 

and/or non-presentations to a media presentation device during in an example process 

to perform crediting.  

[0008] FIG. 5 is a flowchart representative of example machine readable instructions 

that may be executed to implement the example audience measurement device of 

FIGS. 1-3.  

[0009] FIG. 6 is a flowchart representative of example machine readable instructions 

that may be executed to implement the example media creditor of FIGS. 1-3.  

[0010] FIG. 7 is a flowchart representative of example machine readable instructions 

that may be executed to implement the example media creditor and/or the example 

audience measurement device of FIGS. 1-3 to process captured audio.  

[0011] FIG. 8 is a block diagram of an example processor system that may be used to 

execute the example machine readable instructions of FIGS. 5-7 to implement the 

example audience measurement devices and/or the example media creditors of FIGS.  

1-3.  

DETAILED DESCRIPTION 

[0012] Certain examples are shown in the above-identified figures and described in 

detail below. In describing these examples, like or identical reference numbers are 

used to identify common or similar elements. Although the example systems and 

apparatus described herein include, among other components, software executed on 

hardware, such systems and apparatus is merely illustrative and should not be 

considered as limiting. Any or all of the disclosed components could be embodied 

exclusively in hardware, exclusively in software, exclusively in firmware or in some 

combination of hardware, firmware or software.  

[0013] Metering data providing an accurate representation of the exposure to media 

content of persons in metered households is useful in generating media ratings of 

value to advertisers and/or producers of media content. Generating accurate metering 
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data has become difficult as the media presentation devices have become more 

complex in functionality and interoperability.  

[0014] Some existing methods for crediting metered environments with media 

exposure include connecting a metering device to a media presentation device (e.g., a 

television) in the metered environment and/or to sources of media (e.g., set top boxes, 

game consoles, etc.). Connecting and configuring the metering devices can be costly 

and time-consuming. Other existing methods include equipping each person in a 

metered environment with a personal meter to capture audio codes from ambient 

sounds. Personal meters are prone to being left in a different location than the 

associated person, and can result in inaccurate measurements. Still other existing 

methods include obtaining set top box data from multi-system operators, such as cable 

and/or satellite delivery systems. However, such information may be proprietary 

and/or may result in skewed data due to the differing characteristics of the customers 

of each type of delivery system. For example, customers of cable providers are 

statistically likely to watch different types of shows than customers of satellite 

providers. Extrapolating set top box data (or equivalent data) from multi-system 

operators to a general population may result in inaccurate measurements.  

[0015] Furthermore, the previously-known technologies to detect the on state or the 

off state of a media presentation device, as discussed above, are complex to set up by 

a person without additional training (e.g., in locating the additional sensors properly 

to obtain a signal) and/or are expensive to build and/or transport (e.g., because 

additional components add cost and weight), which may reduce the number of 

participants capable of being included in a metering project. Acquiring data from 

other sources (e.g., purchasing set top box data from a multi-system operator) may be 

prohibitively expensive and/or statistically misrepresentative.  

[0016] Against this backdrop, methods, apparatus, and articles of manufacture to 

capture data regarding media exposure (e.g., television viewing habits of person(s) in 

metered households) and to credit metered locations and/or devices with media 

presentation, exposure, and/or consumption are disclosed herein.  

[0017] One example method of crediting media content as being presented by a media 

presentation device includes capturing ambient audio from the location of the media 

presentation device and, based on the ambient audio: 1) identifying information 
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encoded in the ambient audio (e.g., watermarks, codes, etc.), 2) generating signatures 

of the ambient audio for comparison with signatures of known media, and/or 3) 

determining whether the media presentation device is in an on state or an off state 

based on the ambient audio). In some examples, the recognition of embedded code(s) 

during a time period overrides a determination that the media presentation device is in 

an off state during the same time period, and enables the media presentation device to 

be credited with the media corresponding to the embedded code(s).  

[0018] As used herein, media may refer to any type of audio and/or visual media 

including, but not limited to, television programs, advertisements, movies, video 

games, time-shifted programs, on-demand programs, and/or any other type of audio 

and/or video content and/or non-content media. Furthermore, the term media may 

refer to portions of and/or the entireties of such audio and/or visual media.  

[0019] Example methods disclosed herein include obtaining ambient audio for a time 

period from a location including a media presentation device, detecting encoded 

information present in the ambient audio, crediting a first portion of the time period 

for the media presentation device to first media based on the encoded information, 

determining an on/off state of the media presentation device for a second portion of 

the time period different than the first portion based on the ambient audio, and 

crediting the second portion of the time period based on the on/off state of the media 

presentation device.  

[0020] Some example methods further include computing a signature of the ambient 

audio corresponding to a third portion of the time period different from the first and 

second portions and crediting the third portion of the time period to the first media or 

to second media based on the signature. Some such example methods further include 

comparing the signature to a second signature, wherein crediting the third portion of 

the time period to the first media or to second media is based on the comparison. In 

some such examples, crediting the first portion based on the encoded information is 

performed before crediting the third portion based on the signature, and crediting the 

third portion is performed prior to crediting the second portion based on the on/off 

state of the media presentation device. In some such example methods, crediting the 

third portion based on the signature comprises overriding a determination that the 

media presentation device is in an off state during the third portion with a 
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determination that the media presentation device is in an on state based on a 

comparison of the signature to a reference signature.  

[0021] In some examples, crediting the second portion comprising assigning an off 

state to the second portion. In some example methods, crediting the first portion 

comprises overriding a determination that the media presentation device is in an off 

state during the first portion with a determination that the media presentation device is 

in an on state based on detecting the encoded information. In some example methods, 

obtaining the ambient audio comprises recording the ambient audio at the location.  

[0022] In some examples, obtaining the ambient audio comprises receiving a data file 

including the ambient audio. In some example methods, detecting the encoded 

information comprises extracting a steganographically encoded watermark. In some 

examples, determining the on/off state of the audience measurement device is based 

only on the ambient audio.  

[0023] Example apparatus disclosed herein include a code detector, an on/off 

detector, and a location creditor. The example code detector detects encoded 

information present in ambient audio collected from a monitored location. The 

example on/off detector determines a first portion of a time period during which a 

media presentation device in the monitored location is in an on state and determines a 

second portion of the time period during which the media presentation device is in an 

off state based on the ambient audio. The example location creditor credits a third 

portion of the time period for the media presentation device to first media based on 

the encoded information and credits a fourth portion of the time period different from 

the third portion based on the on state or the off state of the media presentation device 

during the fourth portion of the time period.  

[0024] Some example apparatus further include a microphone to collect the ambient 

audio in the location including the media presentation device during a time period.  

Some example apparatus further include a network interface to receive the ambient 

audio via a network. Some example apparatus further include a signature generator to 

generate a signature of a portion of the ambient audio, the location creditor to credit a 

fifth portion of the time period based on the signature. In some such examples, the 

location creditor credits the third portion based on the encoded information prior to 

crediting the fifth portion based on the signature and credits the fifth portion prior to 

-5-



crediting the fourth portion based on the on state or the off state of the media 

presentation device.  

[0025] Some other example methods disclosed herein include obtaining encoded 

information extracted from ambient audio, the ambient audio being recorded during a 

time period in a location including a media presentation device, crediting a first 

portion of the time period for the media presentation device to first media based on 

the encoded information, obtaining an on/off state of the media presentation device 

for a second portion of the time period different than the first portion, the on/off state 

being based on the ambient audio, and crediting the second portion of the time period 

based on the on/off state of the media presentation device.  

[0026] In some examples, obtaining the encoded information includes receiving the 

encoded information in a data file from an audience measurement device located in 

the location. Some example methods further include obtaining a characterization of 

the ambient audio corresponding to a third portion of the time period different from 

the first and second portions, and crediting the third portion of the time period to the 

first media or to second media based on the signature. In some such example methods, 

obtaining the characterization comprises receiving a digital signature in the data file 

from an audience measurement device located in the location.  

[0027] Some disclosed example apparatus include a processor and a memory storing 

computer readable instructions. When executed, the computer readable instructions 

cause the processor to access encoded information extracted from ambient audio, the 

ambient audio being recorded during a time period in a location including a media 

presentation device, credit a first portion of the time period for the media presentation 

device to first media based on the encoded information, access an on/off state of the 

media presentation device for a second portion of the time period different than the 

first portion, the on/off state being based on the ambient audio, and credit the second 

portion of the time period based on the on/off state of the media presentation device.  

[0028] In some such example apparatus, the instructions are to cause the processor to 

access the encoded information in a data file received from an audience measurement 

device located in the location. In some examples, the instructions further cause the 

processor to access a characterization of the ambient audio corresponding to a third 

portion of the time period different from the first and second portions and credit the 
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third portion of the time period to the first media or to second media based on the 

signature. In some such examples, the instructions are to cause the processor to access 

a digital signature in a data file received from an audience measurement device 

located in the location.  

[0029] Some disclosed example methods include obtaining ambient audio for a time 

period from a location including a media presentation device, computing a signature 

of the ambient audio, crediting a first portion of the time period for the media 

presentation device to first media based on the signature, determining an on/off state 

of the media presentation device for a second portion of the time period different than 

the first portion based on the ambient audio, and crediting the second portion of the 

time period based on the on/off state of the media presentation device. Some example 

methods further include comparing the signature to a second signature, wherein 

crediting the first portion of the time period to the first media is based on the 

comparison.  

[0030] Some disclosed example apparatus include a signature generator, an on/off 

detector, and a location creditor. The example signature generator computes a 

signature of ambient audio collected from a monitored location. The on/off detector 

determines a first portion of a time period during which a media presentation device 

in the monitored location is in an on state and determines a second portion of the time 

period during which the media presentation device is in an off state based on the 

ambient audio. The example location creditor credits a third portion of the time period 

for the media presentation device to first media based on the signature and credits a 

fourth portion of the time period different from the third portion based on the on state 

or the off state of the media presentation device during the fourth portion of the time 

period. In some such example apparatus the location creditor compares the signature 

to a reference signature associated with the first media, wherein crediting the third 

portion of the time period is based on the comparison.  

[0031] Some disclosed example methods include obtaining a characterization of 

ambient audio, the ambient audio being recorded during a time period in a location 

including a media presentation device, crediting a first portion of the time period for 

the media presentation device to first media based on the characterization, obtaining 

an on/off state of the media presentation device for a second portion of the time 
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period different than the first portion, the on/off state being based on the ambient 

audio, and crediting the second portion of the time period based on the on/off state of 

the media presentation device. In some examples, obtaining the characterization 

includes accessing a digital signature in a data file received from the media 

presentation device. Some example methods further include comparing the 

characterization to a reference characterization, wherein crediting the first portion is 

based on the comparison.  

[0032] Some disclosed example apparatus include a processor and a memory. The 

example memory stores computer readable instructions which, when executed, cause 

the processor to access a characterization of ambient audio, the ambient audio being 

recorded during a time period in a location including a media presentation device, 

credit a first portion of the time period for the media presentation device to first media 

based on the characterization, access an on/off state of the media presentation device 

for a second portion of the time period different than the first portion, the on/off state 

being based on the ambient audio, and credit the second portion of the time period 

based on the on/off state of the media presentation device. In some examples, the 

instructions are to cause the processor to access the characterization from a data file 

received from the media presentation device. In some examples, the instructions are 

further to cause the processor to compare the characterization to a reference 

characterization, wherein crediting the first portion is based on the comparison.  

[0033] Referring to FIG. 1, a media content provider 102 provides content to an 

audience via one or more information presentation devices, such as a set top box 104 

and a television 106. The components of the media presentation system may be 

coupled in any manner. In the illustrated example, the television 106 is positioned in a 

monitored area 120 located within a household occupied by one or more people, 

represented by a person 122, some or all of whom have agreed to participate in an 

audience measurement research study. The monitored area 120 includes the area in 

which the television 106 is located and from which the one or more household 

member(s) 122 located in the monitored area 120 may view the television 106.  

[0034] The media content provider 102 may convey the media content to a metered 

household 120 via a cable network, a radio transmitter or one or more satellites. For 

example, the media content provider 102 may be a cable television provider 
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distributing the television programs exclusively via a cable network or a satellite 

provider distributing media via satellite. The media content provider 102 may transmit 

media signals in any suitable format, such as a National Television Standards 

Committee (NTSC) television signal format, a high definition television (HDTV) 

signal format, an Association of Radio Industries and Businesses (ARIB) television 

signal format, etc.  

[0035] In the example of FIG. 1, an audience measurement system 100 is used to 

collect audience measurement data concerning media activity associated with the 

metered household. A metered household may include one or more monitored areas 

120. To this end, the audience measurement system 100 includes an audience 

measurement device 108 to collect media presentation information associated with 

one or more media device(s) (e.g., the set top box 104 and the television 106) in the 

monitored area 120. In the example of FIG. 1, the audience measurement device 108 

collects presentation information including ambient audio (e.g., via one or more 

microphones) and/or audience member identification (e.g., via audience member log

ins and/or audience member prompt suppression). The audio recorded via the 

microphone(s) of the example audience measurement device 108 may include 

ambient audio signals from the monitored media presentation device (e.g., the 

television 106) and/or background noise from within the monitored area 120. For 

example, the ambient audio may comprise audio signal(s) reflecting humanly audible 

and/or humanly inaudible sounds within the household recorded via microphone(s) 

coupled to or included in the audience measurement device 108. Additionally or 

alternatively, the audience measurement device 108 may collect information including 

signals (e.g., infrared, radio frequency, etc.) generated by a remote control device 112.  

[0036] The example audience measurement device 108 of FIG. 1 provides the 

presentation information, which may include recorded or captured audio, detected 

codes associated with the ambient audio, digital signatures representative of the 

ambient audio, tuning and/or demographic information, etc. for evaluation in a back 

office 130. In some examples, the audience measurement device 108 processes 

captured audio information to generate the presentation information. In some other 

examples, the audience measurement device transmits the captured audio to the back 

office 130 for processing. In the example of FIG. 1, the audience measurement device 
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108 transmits the presentation information via a data return path, such as cellular 

communications and/or wireless data communications, to the back office 130 for 

evaluation.  

[0037] In the example of FIG. 1, the information collected by the audience 

measurement device 108 is processed and/or stored in the back office 130 to produce 

ratings information. The example back office 130 of FIG. 1 includes a media creditor 

132 to credit the television 106, the monitored area 120, and/or the person 122 with 

media presentation. The media creditor 132 and the audience measurement device 108 

of FIG. 1 cooperate to identify codes or watermarks embedded in the ambient audio, 

generate signatures of the ambient audio, compare the generated signatures with 

reference signatures of known media, and/or determine whether the media 

presentation device is in an on state or an off state based on the ambient audio. Based 

on these factors, the example media creditor 132 credits the media presentation device 

106, the monitored area 120, and/or the person 122 during the time period represented 

by the ambient audio with media.  

[0038] FIG. 2 is a block diagram of an example audience measurement device 202 in 

communication with an example media creditor 204 to implement the audience 

measurement system 100 of FIG. 1. The example audience measurement device 202 

of FIG. 2 may be used to implement the audience measurement device 108 and the 

example media creditor 204 of FIG. 2 may be used to implement the media creditor 

132 at the back office 130 of FIG. 1.  

[0039] The example audience measurement device 202 of FIG. 2 includes one or 

more microphones 206, an automatic gain controller 210, and a data file generator 

212. The example microphone 206 records ambient audio from a location within 

which the audience measurement device 202 is located. For example, the audience 

measurement device 202 may be configured such that the microphone 206 reliably 

captures audio output from a media presentation device (e.g., the presentation device 

106 of FIG. 1) to be monitored.  

[0040] The example automatic gain controller (AGC) 210 of FIG. 2 receives the 

captured audio signals and applies an automatic gain algorithm to boost the signal 

levels based on the level (e.g., energy, amplitude) of the input signal. The example 

AGC 210 outputs the boosted signals and the amount of gain applied to the data file 
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generator 212. The example data file generator 212 of FIG. 2 generates a data file that 

includes the captured audio. In some examples, the data file further includes an 

indication of the gain applied by the AGC 210. The example data file generator 212 

includes time stamps corresponding to the captured audio and/or to the gain levels to 

enable correlation of the audio with particular times (e.g., to credit the media 

presentation device with media presentation for the proper time periods).  

[0041] The example data file generator 212 outputs the data file to an input database 

214 via a return path interface 216. The example input database 214 of FIG. 2 obtains 

data files from multiple audience measurement devices for retrieval and processing by 

the media creditor 204. The example return path interface 216 of FIG. 2 may include 

any type of communications interface, such as a cellular radio or wireless local area 

network (WLAN) radio. In the example of FIG. 2, the return path interface 216 

communicates with the input database 214 via a cellular data connection to an Internet 

protocol (IP) network to reduce or eliminate any dependency of the return path to the 

media creditor 304 on WLAN infrastructure of the location being monitored.  

[0042] The example media creditor 204 of FIG. 2 obtains the data file including 

captured ambient audio from the monitored area 120 (e.g., from the input database 

214, from the data file generator 212) via a network interface 218 and credits the 

monitored location associated with the audience measurement device 202 (e.g., the 

monitored location 120 of FIG. 1). To accurately credit the location based on the data 

file, the example media creditor 204 includes a code detector 220, a signature 

generator 222, an on/off detector 224, and a location creditor 226. The network 

interface 218 provides the received data file to each of the example code detector 220, 

the example signature generator 222, and the example on/off detector 224 to process 

the data file (e.g., process the audio).  

[0043] The example code detector 220 of FIG. 2 detects embedded codes (e.g., 

steganographically embedded codes, watermarks, and/or other auxiliary data) present 

in the captured audio in the data file. The embedded codes may include information 

describing the media being presented, the channel being watched, and/or other 

audience measurement information. The example code detector 220 outputs the 

detected codes to the location creditor 226 to credit the media presentation device 106 

with the media identified in the code(s).  
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[0044] The example code detector 220 may use any method(s) for detecting codes 

embedded in audio for audience measurement. In some cases, multiple embedded 

codes are present in a given block of audio and may be extracted using different 

techniques. Examples of techniques that may be used to extract embedded codes (e.g., 

watermarks) from the audio are described in U.S. Patent Application Serial No.  

12/249,619, assigned to The Nielsen Company (US), LLC, filed on October 10, 2008; 

in U.S. Patent Application Serial No. 12/361,991, assigned to The Nielsen Company 

(US), LLC, filed on January 29, 2009; in U.S. Patent No. 6,421,445, assigned to 

Arbitron Inc., issued on July 16, 2002; and/or in U.S. Patent No. 6,272,176, assigned 

to The Nielsen Company (US), LLC, issued on August 7, 2001. The methods 

described in these patents and applications are merely examples, and any other 

method(s) may be used in addition and/or as an alternative to these methods.  

[0045] The extracted embedded codes or watermarks may be identified using a code 

database 228 including a library of codes. In some examples, the codes in the code 

database 228 include information identifying media into which the codes have been 

inserted or embedded. The example location creditor 226 may determine whether an 

extracted code corresponds to a code that has been inserted into audio by querying the 

code database 228 for the extracted code. If the extracted code (or a code within an 

error range of the extracted code) is found, the example location creditor 226 may 

identify the extracted code as corresponding to the media of the code in the code 

database 228.  

[0046] The example signature generator 222 generates signatures of the captured 

audio in the data file. The generated signatures may be compared to reference 

signatures to match the audio to known media. The example media creditor 204 of 

FIG. 2 receives the reference signatures from a reference signature database 230.  

Signature matching may be used to credit media presentation to portions of time in 

which embedded codes are not detected and/or are not recognizable.  

[0047] The example signature generator 222 may use any method(s) for 

characterizing audio (e.g., generating signatures of audio) and/or comparing generated 

signatures to reference signatures. In some cases, multiple signatures using different 

techniques. Examples of techniques that may be used to extract embedded codes (e.g., 

watermarks) from the audio are described in U.S. Patent No. 8,060,372, assigned to 
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The Nielsen Company (US), LLC, issued on November 15, 2011; in U.S. Patent 

Application Serial No. 12/110,951, assigned to The Nielsen Company (US), LLC, 

filed on April 28, 2008; and/or U.S. Patent Application Serial No. 12/266,380, 

assigned to The Nielsen Company (US), LLC, filed on November 6, 2008. The 

methods described in these patents and applications are merely examples, and any 

other method(s) to generate signatures may be used in addition and/or as an 

alternative to these methods to implement the signature generator 222.  

[0048] The example on/off detector 224 of FIG. 2 determines when the media 

presentation device 106 is in an on state and/or when the media presentation device 

106 is in an off state during the time period represented by the audio in the data file.  

To determine the on state(s) and/or the off state(s), the example on/off detector 224 

uses, for example, fuzzy logic, rules, or heuristics to make inferences regarding the 

on/off state of the media presentation device 106. In some examples, the on/off 

detector 224 determines the on/off state of the media presentation device 106 based 

only on the captured audio, where processing of the audio (e.g., gain levels, statistics 

of the audio) are considered to be based on the captured audio. For example, the 

on/off detector 224 may determine, for a given portion of the time period, whether the 

media presentation device 106 is in an on state or an off state based on the gain level 

applied by the AGC 210 and/or based on processing the audio, without measuring 

power drawn by the media presentation device 106. An example method to implement 

the on/off detector 224 of FIG. 2 is described in U.S. Patent No. 8,180,712, assigned 

to The Nielsen Company (US), LLC, issued on May 15, 2012. However, other 

methods of audio-based on/off detection may additionally or alternatively be used.  

[0049] The example location creditor 226 of FIG. 2 receives extracted codes (e.g., 

from the code detector 220), generated signatures representative of the audio (e.g., 

from the signature generator 222), and/or determinations of the on state periods and/or 

the off state periods of the media presentation device 106 (e.g., from the on/off 

detector 224). Based on the received codes, signatures, and determinations, the 

example location creditor 226 credits the media presentation device 106 with the 

appropriate media presentations during the time period represented by the data file.  

[0050] In the example of FIG. 2, the location creditor 226 overrides determinations of 

an off state by the on/off detector 224 when extracted codes and/or matching 
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signatures from the audio in the data file indicates that media being presented by the 

media presentation device 106 during a corresponding time. For example, the location 

creditor 226 may credit the time periods for which a code is extracted and for which 

matching signatures are found prior to crediting time periods based on on/off 

detection information.  

[0051] The example location creditor 226 outputs the crediting information for the 

time period represented by the captured audio. The crediting information may be 

stored and/or aggregated with crediting information for other time periods and/or 

other audience measurement devices to, for example, generate ratings information.  

[0052] FIG. 3 is a block diagram of another example audience measurement device 

302 in communication with another example media creditor 304 to implement the 

audience measurement system 100 of FIG. 1. The example audience measurement 

device 302 of FIG. 3 may be used to implement the audience measurement device 108 

and the example media creditor 304 of FIG. 3 may be used to implement the media 

creditor 132 at the back office 130 of FIG. 1.  

[0053] In contrast to the example audience measurement device 202 of FIG. 2, the 

example audience measurement device 302 of FIG. 3 generates a data file including 

extracted codes, generated signatures, and/or on/off detection information. The 

example media creditor 304 may then perform the crediting of the location based on 

the information received via the data file.  

[0054] The example audience measurement device 302 of FIG. 3 includes one or 

more microphones 206, an AGC 210, a data file generator 212, a return path interface 

216, a code detector 220, a signature generator 222, and an on/off detector 224.  

Because many of the elements of FIG. 3 are similar to elements in the example of 

FIG. 2, like reference numbers are used to refer to like elements. This numbering 

convention is employed throughout this description to reduce redundant description.  

[0055] The example microphone 206 of FIG. 3 captures ambient audio from a media 

presentation device to be measured (e.g., the media presentation device 106 of FIG.  

1). The microphone 206 outputs an electrical signal representative of the audio to the 

AGC 210, which applies a gain to the electrical signal based on the level (e.g., the 

energy, the amplitude, etc.) of the captured audio. In contrast to the AGC 210 of FIG.  

2, which outputs the amplified signal and the gain level to the data file generator 212, 
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the example AGC 210 of FIG. 3 outputs the audio and/or the gain level to the code 

detector 220, the signature generator 222, and the on/off detector 224. In some 

examples, the AGC 210 also provides the amplified signal to the data file generator 

212 for inclusion (e.g., storage) in a data file generated by the data file generator 212.  

[0056] The example data file generator 212 of FIG. 3 receives outputs from the 

example code detector 220, the example signature generator 222, and the example 

on/off detector 224. For example, the code detector 220 of FIG. 3 extracts codes 

embedded in the captured audio and provides the codes to the example data file 

generator 212. The example signature generator 222 of FIG. 3 generates signatures 

representative of the captured audio and provides the generated signatures to the 

example data file generator 212. The example on/off detector 224 of FIG. 3 

determines periods of time during which the media presentation device 106 is in an on 

state and periods of time during which the media presentation device 106 is in on off 

state, and provides the determinations and/or the time periods to the example data file 

generator 212.  

[0057] The example data file generator 212 of FIG. 3 generates a data file including 

extracted codes or watermarks, generated signatures, and/or on state and/or off state 

determinations for the media presentation device 106. As mentioned above, the 

example data file generator 212 may further include the captured audio and/or the 

gain levels. The audience measurement device 302 transmits the data file via the 

return path interface 216 to an input database 214, which stores the data file for 

retrieval by the media creditor 304.  

[0058] The example media creditor 304 of FIG. 3 includes a network interface 218 

and a location creditor 226. The example network interface 218 receives the data file 

from the input database 214 and/or from the return path interface 216. Based on the 

data file, the location creditor 226 credits the media presentation device 106 with 

media presentations based on the extracted codes, the generated signatures, and/or the 

on/off state determinations. In the example of FIG. 3, the location creditor 226 

compares the generated signatures in the data file to signatures from a reference 

signature database 230 to identify media represented by the generated signatures. The 

example location creditor 226 outputs the crediting of the media presentation device 

106 to, for example, generate television ratings information.  
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[0059] In the example of FIG. 3, the location creditor 226 first applies extracted codes 

(e.g., watermarks) in the data file to credit the media presentation device 106. For 

portions of a time period represented by the data file in which codes are not 

recognized, the example location creditor 226 of FIG. 3 determines whether the 

signatures corresponding to those portions match reference signatures. The example 

location creditor 226 of FIG. 3 credits the media presentation device 106 for the 

portions of the time period based on matching signatures. For portions of the time 

period that cannot be credited based on either codes or signatures (e.g., the remaining 

portions of the time period), the example location creditor 226 credits the media 

presentation device 106 using the determinations of the on states of the media 

presentation device 106 and the off states of the media presentation device 106.  

[0060] While example manners of implementing the audience measurement system 

100 of FIG. 1 have been illustrated in FIGS. 2 and 3, one or more of the elements, 

processes and/or devices illustrated in FIGS. 2 and/or 3 may be combined, divided, re

arranged, omitted, eliminated and/or implemented in any other way. Further, the 

example AGC 210, the example data file generator 212, the example input database 

214, the example return path interface 216, the example network interface 218, the 

example code detector 220, the example signature generator 222, the example on/off 

detector 224, the example location creditor 226, the example reference signature 

database 230 and/or, more generally, the example audience measurement device 108, 

202, 302 and/or the example media creditor 132, 204, 304 of FIGS. 1-3 may be 

implemented by hardware, software, firmware and/or any combination of hardware, 

software and/or firmware. Thus, for example, any of the example AGC 210, the 

example data file generator 212, the example input database 214, the example return 

path interface 216, the example network interface 218, the example code detector 220, 

the example signature generator 222, the example on/off detector 224, the example 

location creditor 226, the example reference signature database 230 and/or, more 

generally, the example audience measurement device 108, 202, 302 and/or the 

example media creditor 132, 204, 304 of FIGS. 1-3 could be implemented by one or 

more circuit(s), programmable processor(s), application specific integrated circuit(s) 

(ASIC(s)), programmable logic device(s) (PLD(s)) and/or field programmable logic 

device(s) (FPLD(s)), etc.  

- 16 -



[0061] When any of the apparatus or system claims of this patent are read to cover a 

purely software and/or firmware implementation, at least one of the example AGC 

210, the example data file generator 212, the example input database 214, the example 

return path interface 216, the example network interface 218, the example code 

detector 220, the example signature generator 222, the example on/off detector 224, 

the example location creditor 226, the example reference signature database 230 of 

FIGS. 2 and/or 3 are hereby expressly defined to include a tangible computer readable 

medium such as a memory, DVD, CD, Blu-ray, etc. storing the software and/or 

firmware. Further still, the example audience measurement device 202, 302 and/or the 

example media creditor 204, 304 of FIGS. 2 and/or 3 may include one or more 

elements, processes and/or devices in addition to, or instead of, those illustrated in 

FIGS. 2 and/or 3, and/or may include more than one of any or all of the illustrated 

elements, processes and devices.  

[0062] FIG. 4 illustrates a time period 400 representative of crediting media 

presentations and/or non-presentations to a media presentation device during in an 

example process to perform crediting. The example process of FIG. 4 includes a set of 

credited time periods 402-410 that may be performed using the audience 

measurement device 108, 202, 302 and/or the media creditor 132, 204, 304 of FIGS.  

1-3. The example credited time periods 402-410 correspond to the same time period 

400, which represents captured or recorded audio in a data file to be processed. The 

example time period 400 and the portions of the time period 400 discussed below are 

illustrative, and are not necessarily to scale. In the example of FIG. 4, different 

crosshatching is used to illustrate portions of the time period 400 that are credited 

using different techniques and do not necessarily represent different media.  

[0063] In the example credited time period 402 of FIG. 4 the data file is yet to be 

processed and no part of the time period 400 has been credited. In the example 

credited time period 404, the example code extractor 220 and/or the example location 

creditor 226 of FIGS. 2 and/or 3 determine, based on the data file, that embedded 

codes were present in the captured audio during portions 414, 416, 418 of the time 

period 400. Accordingly, the example location creditor 226 credits the portions 414

418 with respective media presentations, while the remainder of the time period 400 

in the credited time period 404 are not credited.  
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[0064] In the example credited time period 406 of FIG. 4, the example signature 

generator 222 and/or the example location creditor 226 of FIGS. 2 and/or 3 determine, 

based on generated signatures in the data file, that a portion 420 of the time period 

400 corresponds to a media presentation. The example location creditor 226 of FIGS.  

2 and/or 3 credits the portion 420 with media presentation (e.g., based on the 

reference signature to which the generated signature is matched). The remaining 

portions of the time period 400 that have not been credited based on codes or 

signature matching remain not credited at credited time period 406.  

[0065] In the example credited time period 408, the example on/off detector 224 

and/or the example location creditor 226 of FIGS. 2 and/or 3 determine, based on 

generated signatures in the data file, that portions 422, 424 of the time period 400 are 

to be credited as in an on state (e.g., presenting media) and portions 426, 428, 430 of 

the time period 400 are to be credited as in an off state (e.g., not presenting media).  

Therefore, after the example credited time period 408, the media presentation device 

106 has been credited for the entire example time period 400 (e.g., based on particular 

media, not based on particular media, and/or in an off state).  

[0066] In the example credited time period 410, the example location creditor 226 of 

FIGS. 2 and/or 3 determines the media with which the media presentation device 106 

is to be credited during the time period 400. For example, while the portions 422, 424 

in the credited time period 408 are initially credited as in an on state (and, therefore, 

presumably presenting media), the example location creditor 226 may determine the 

media being presented during the portions based on, for example, continuity of audio 

with portions 414, 416, and/or 420 adjacent to the portions 422 and/or 424. In some 

examples, if the portions 422 and/or 424 are sufficiently brief and the portions 

adjacent the portions 422, 424 represent identical media, the location creditor 226 

may assume that the portions 422 and/or 424 represent the same media as the adjacent 

portion(s). Any other appropriate assumptions may be used to credit the portions 422, 

424 that correspond to an on state of the media presentation device 106.  

[0067] In the example credited time period 410 of FIG. 4, the location creditor 226 

credits contiguous portion 430, contiguous portion 432, and contiguous portion 434 

with different media. The example location creditor 226 credits the portions 436, 438, 
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and 440 with an off state representative of media not being presented by the media 

presentation device 106.  

[0068] In some other examples, the audio may be provided for the portions 422, 424 

for further analysis to determine the media being presented during the portions 422, 

424. Such analysis may include applying additional signaturing techniques and 

performing comparisons of the signatures and/or enabling a human to listen to the 

audio to determine whether the audio corresponds to the same media as adjacent 

portions 414, 416, and/or 420.  

[0069] While the example credited time periods 402-410 of FIG. 4 are shown in a 

particular order, other sequences of crediting may be used. For example, the location 

creditor 226 of FIGS. 2 and/or 3 may credit the on states and/or the off states of the 

media presentation device 106 and subsequently override the on states and/or the off 

states with crediting of media based on extracted codes and/or signaturing.  

[0070] Flowcharts representative of example machine readable instructions for 

implementing the example AGC 210, the example data file generator 212, the 

example input database 214, the example return path interface 216, the example 

network interface 218, the example code detector 220, the example signature 

generator 222, the example on/off detector 224, the example location creditor 226, the 

example reference signature database 230 and/or, more generally, the example 

audience measurement device 108, 202, 302 and/or the example media creditor 132, 

204, 304 of FIGS. 1-3 are shown in FIGS. 5-7. In this example, the machine readable 

instructions comprise program(s) for execution by a processor such as the processor 

812 shown in the example processor platform 800 discussed below in connection with 

FIG. 8. The program(s) may be embodied in software stored on a tangible computer 

readable medium such as a CD-ROM, a floppy disk, a hard drive, a digital versatile 

disk (DVD), a Blu-ray disk, or a memory associated with the processor 812, but the 

entire program(s) and/or parts thereof could alternatively be executed by a device 

other than the processor 812 and/or embodied in firmware or dedicated hardware.  

Further, although the example program is described with reference to the flowcharts 

illustrated in FIGS. 5-7 many other methods of implementing the example AGC 210, 

the example data file generator 212, the example input database 214, the example 

return path interface 216, the example network interface 218, the example code 
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detector 220, the example signature generator 222, the example on/off detector 224, 

the example location creditor 226, the example reference signature database 230 

and/or, more generally, the example audience measurement device 108, 202, 302 

and/or the example media creditor 132, 204, 304 of FIGS. 1-3 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.  

[0071] The example instructions 500-700 of FIGS. 5, 6, and/or 7 may be 

implemented using coded instructions (e.g., computer readable instructions) stored on 

a tangible computer readable medium such as a hard disk drive, a flash memory, a 

read-only memory (ROM), a compact disk (CD), a digital versatile disk (DVD), a 

cache, a random-access memory (RAM) and/or any other storage medium in which 

information is stored for any duration (e.g., for extended time periods, permanently, 

brief instances, for temporarily buffering, and/or for caching of the information). As 

used herein, the term tangible computer readable storage medium is expressly defined 

to include any type of computer readable storage device or storage disc (e.g., a 

magnetic storage disc, an optical storage disc) and to exclude propagating signals.  

Additionally or alternatively, the example processes of FIGS. 5, 6, and/or 7 may be 

implemented using coded instructions (e.g., computer readable instructions) stored on 

a non-transitory computer readable medium such as a hard disk drive, a flash 

memory, a read-only memory, a compact disk, a digital versatile disk, a cache, a 

random-access memory and/or any other storage media in which information is stored 

for any duration (e.g., for extended time periods, permanently, brief instances, for 

temporarily buffering, and/or for caching of the information). As used herein, the term 

non-transitory computer readable medium is expressly defined to include any type of 

computer readable storage device or storage disc (e.g., a magnetic storage disc, an 

optical storage disc) and to exclude propagating signals. As used herein, when the 

phrase "at least" is used as the transition term in a preamble of a claim, it is open

ended in the same manner as the term "comprising" is open ended. Thus, a claim 

using "at least" as the transition term in its preamble may include elements in addition 

to those expressly recited in the claim.  

[0072] FIG. 5 is a flowchart representative of example machine readable instructions 

500 that may be executed to implement the example audience measurement devices 
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108, 202, 302 of FIGS. 1-3. The example instructions 500 may be executed to 

generate a data file for transmission via a return path to the example media creditors 

116, 204, 304 of FIGS. 1-3. The instructions 500 of FIG. 5 will be described, by way 

of example, with reference to the example audience measurement device 302 of FIG.  

3.  

[0073] The example audience measurement device 302 initializes (block 502). For 

example, the audience measurement device 108 may determine a number and/or type 

of microphones 206, 208 for capturing audio and determine a reference time signal 

(e.g., from a cellular data connection via the return path interface 216). The example 

audience measurement device 302 is calibrated (block 504). For example, the 

audience measurement device 302 may be calibrated to an ambient audio level in a 

location in which the audience measurement device 302 is placed and/or may be 

calibrated to an audio level and/or audio range of a media presentation device 106 to 

be monitored via the audience measurement device 302. In some examples, 

calibration improves the accuracy of on/off state determinations.  

[0074] The example audience measurement device 302 captures (e.g., records) 

ambient audio in the location (block 506). For example, the audience measurement 

device 302 captures audio output from the media presentation device 106 being 

monitored when the media presentation device 106 is playing audio.  

[0075] The example audience measurement device 302 determines whether to process 

the captured audio (block 508). For example, the audience measurement device 302 

may be enabled to extract codes or watermarks embedded in the captured audio, 

generate digital signatures representative of the captured audio, and/or determine 

whether the media presentation device 106 is in an on state or an off state based on 

the captured audio. If the audience measurement device 302 is to process the captured 

audio (block 508), the example audience measurement device 302 proceeds to process 

the audio (block 510). Example instructions to implement block 510 are described 

below with reference to FIG. 7.  

[0076] After processing the audio (block 510), or if the audience measurement device 

302 is to not process the audio (block 508), the example audience measurement 

device 302 determines whether to include the captured audio in the data file (block 

512). If the audience measurement device 302 is to include the captured audio in the 
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data file (block 512), the example audience measurement device 302 stores the 

captured audio in the data file (block 514). In some examples, the audience 

measurement device 302 includes the captured audio in the data file (block 514) when 

the audio is not processed by the audience measurement device 302 (block 508). In 

some examples, the audience measurement device 302 does not include the captured 

audio in the data file when the audience measurement device 302 processes the audio 

in the data file (e.g., includes extracted code(s), generated signature(s), and/or on/off 

determinations in the data file in block 510).  

[0077] After storing the captured audio in the data file (block 514), or if the captured 

audio is not to be included (block 512), the example audience measurement device 

302 determines whether the data file is to be transmitted (block 516). For example, the 

audience measurement device 302 may transmit the data file (e.g., from the data file 

generator 212 via the return path interface 216 of FIGS. 2 and/or 3) periodically, 

aperiodically, at particular times, in response to an event or condition (e.g., a local 

memory is filled), on request, and/or based on any other criteria. If the audience 

measurement device 302 is to not transmit the data file (block 516) (e.g., a 

measurement period has not yet elapsed), control returns to block 506 to continue 

capturing ambient audio.  

[0078] When the audience measurement device 302 is to transmit the data file (block 

516) (e.g., a time period has elapsed), the example data file generator 212 generates 

the data file corresponding to a time period (block 518). The generated data file may 

include the captured audio and/or any data resulting from processing the audio. The 

example data file generator 212 transmits the data file via the return path interface 216 

(block 520). For example, the return path interface 216 may establish a cellular data 

connection to transmit the data file to the input database 214 and/or to the media 

creditor 304 of FIG. 3. The example instructions 500 may then end and/or iterate to 

capture audio for a subsequent measurement period. In some examples, iterating the 

instructions 500 may result in omitting blocks 502 and/or 504 for the subsequent 

iterations.  

[0079] FIG. 6 is a flowchart representative of example machine readable instructions 

600 that may be executed to implement the example media creditor 132, 204, 304 of 

FIGS. 1-3. The example instructions 600 may be executed to credit a media 
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presentation device based on a data file. The instructions 600 of FIG. 6 will be 

described, by way of example, with reference to the example media creditor 204 of 

FIG. 2.  

[0080] The example media creditor 204 receives a data file (e.g., from the audience 

measurement device 202 and/or the input database 214 of FIG. 2) (block 602). The 

example data file may include captured audio, gain levels for the AGC 210, codes or 

watermarks extracted from the audio, signatures representative of the audio, on/off 

determinations, time stamps, and/or identification data for the monitored location 

associated with the audience measurement device 202.  

[0081] The example media creditor 204 (e.g., via the location creditor 226) 

determines a time period and an audience measurement device represented by the data 

file (block 604). For example, the location creditor 226 may determine that the data 

file corresponds to a predetermined time period (e.g., a particular day, a particular 

week, etc.) and/or may determine the time period based on a range of time stamps in 

the data file. The example location creditor 226 of FIG. 3 may determine the audience 

measurement device based on an identification of the audience measurement device 

202 and/or an identification of the media presentation device 106 included in the data 

file.  

[0082] The example location creditor 226 determines whether the audio in the data 

file is to be processed (block 606). In examples in which the audience measurement 

device 202 does not process the audio, the example location creditor 226 may 

determine that the audio is to be processed. For example, the location creditor 226 

may determine whether signatures and/or on/off determinations are present or omitted 

from the data file, which may indicate whether the audience measurement device 202 

performed processing on the captured audio.  

[0083] For example, the media creditor 204 may be enabled to extract codes or 

watermarks embedded in the captured audio (e.g., via the code extractor 220 of FIG.  

2), generate digital signatures representative of the captured audio (e.g., via the 

signature generator 222 of FIG. 2), and/or determine whether the media presentation 

device 106 is in an on state or an off state based on the captured audio (e.g., via the 

on/off detector 224 of FIG. 2). If the audience measurement device 302 is to process 

the captured audio (block 606), the example audience measurement device 302 
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proceeds to process the audio (block 608). Example instructions to implement block 

608 are described below with reference to FIG. 7.  

[0084] After processing the audio (block 608), or if the media creditor 204 is to not 

process the audio (block 606), the example media creditor 204 determines (e.g., via 

the location creditor 226) whether extracted code(s) are present (block 610). The 

location creditor 226 may determine whether code(s) are present in the data file 

and/or from processing the audio. If extracted codes are present (block 610), the 

example location creditor 226 credits the respective portion(s) of the time period 

represented by the data file based on the extracted code(s) (block 612). Crediting the 

portions of the time period may include, for example, associating media identified via 

the extracted codes with the media presentation device 106 for the portions of the time 

period.  

[0085] After crediting based on the extracted code(s) (block 612), or if no extracted 

codes are present (block 610), the example location creditor 226 determines whether 

any signatures of the audio are present (block 614). The location creditor 226 may 

determine whether signatures(s) are present in the data file and/or from processing the 

audio. If signature(s) are present (block 614), the example location creditor 226 

compares the signature(s) to reference signature(s) (block 616). The example location 

creditor 226 credits portion(s) of the time period represented by the data file based on 

the comparison(s) of the signature(s) to the reference signature(s) (block 618). For 

example, if a generated signature is considered to match a reference signature, the 

example location creditor 226 credits the portion of the time period associated with 

the generated signature (e.g., credits the media presentation device 106 with the media 

corresponding to the matched reference signature).  

[0086] After crediting based on the comparison(s) of the signature(s) to reference 

signature(s) (block 618), or if there are no signatures present (block 614), the example 

location creditor 226 credits portion(s) of the time period based on determinations of 

on states of the media presentation device 106 and/or off states of the media 

presentation device 106 (block 620). For example, the location creditor 226 may use 

the on/off determinations to credit the portion(s) of the time period that were not 

credited using codes (block 612) and/or signatures (block 618). In some examples, the 

location creditor 226 further credits media to the media presentation device 106 for 
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the portion(s) of the time period during which the media presentation device 106 is 

determined to be on.  

[0087] The example location creditor 226 outputs the crediting of the media 

presentation device 106 for the time period represented by the data file (block 622).  

The crediting of the media presentation device 106 may be used to, for example, 

determine demographic information and/or generate television ratings information.  

[0088] FIG. 7 is a flowchart representative of example machine readable instructions 

700 that may be executed to implement the example media creditor 132, 204, 304 of 

FIGS. 1-3 and/or the example audience measurement device 108, 202, 302 of FIGS.  

1-3 to process captured audio. The instructions 700 of FIG. 7 will be described, by 

way of example, with reference to the example media creditor 204 of FIG. 2.  

[0089] The example instructions 700 of FIG. 7 may be executed in response to an 

audience measurement device (e.g., the audience measurement device 108, 202, 302 

of FIGS. 1-3) and/or a media creditor (e.g., media creditor 132, 204, 304 of FIGS. 1

3). The example media creditor 204 (e.g., via the code extractor 220 of FIG. 2) detects 

code(s) present in the captured audio (block 702). The example code extractor 220 

may use any method of detecting and/or extracting embedded codes, watermarks, 

and/or any other type of auxiliary information from the audio. The example code 

extractor 220 determines whether any codes are detected (block 704) and, if so, stores 

the detected code(s) (block 706). For example, the code extractor 220 may store the 

codes in association with the data file for later crediting of the time period represented 

by the data file. The example code extractor 220 of FIG. 2 may further store a 

timestamp corresponding to a time or a range of time represented by the data file at 

which each particular code was detected.  

[0090] After storing the detected code(s) (block 706), or if no codes are detected in 

the audio (block 704), the example media creditor 204 (e.g., via the signature 

generator 222 of FIG. 2) generates signature(s) of the captured audio (block 708). The 

example signature generator 222 may use any method of digitally characterizing the 

captured audio. In some examples, the signature generator 222 generates multiple 

signatures to characterize the time period of the data file. In some examples, the 

signature generator 222 also generates multiple signatures of identical or overlapping 

portions of the time period to perform one or more characterization or signaturing 
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methods. The example signature generator 222 stores the generated signature(s) 

(block 710). For example, the signature generator 222 may store the generated 

signature(s) in association with the data file for later crediting of the time period 

represented by the data file. The example signature generator 222 of FIG. 2 may 

further store timestamp(s) corresponding to time(s) and/or range(s) of time 

represented by the data file that are characterized by each of the generated 

signature(s).  

[0091] The example media creditor 204 (e.g., via the on/off detector 224) determines 

whether the captured audio represents an on state or an off state of the media 

presentation device 106 for the time periods represented by the data file (block 712).  

For example, the on/off detector 224 may analyze portions of the audio and/or other 

data, such as gain levels applied to captured audio by the AGC 210, to determine at 

what times the media presentation device 106 was in an on state and at what times the 

media presentation device 106 was in an off state during the time period represented 

by the data file. The example on/off detector 224 stores the on/off determination(s) 

(block 714). For example, the on/off detector 224 may store the on/off determinations 

in association with the data file for later crediting of the time period represented by 

the data file.  

[0092] The example instructions 700 may then end and control returns to block 512 

of FIG. 5 or block 610 of FIG. 6.  

[0093] FIG. 8 is a block diagram of an example processor platform 800 capable of 

executing the instructions of FIGS. 5-7 to implement the example audience 

measurement device 108, 202, 302 and/or the example media creditor 132, 204, 304 

of FIGS. 1, 2, and/or 3. The processor platform 800 can be, for example, a server, a 

personal computer, or any other type of computing device.  

[0094] The processor platform 800 of FIG. 8 includes a processor 812. For example, 

the processor 812 can be implemented by one or more microprocessors or controllers 

from any desired family or manufacturer.  

[0095] The processor 812 includes a local memory 813 (e.g., a cache) and is in 

communication with a main memory including a volatile memory 814 and a non

volatile memory 816 via a bus 818. The volatile memory 814 may be implemented by 

Synchronous Dynamic Random Access Memory (SDRAM), Dynamic Random 
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Access Memory (DRAM), RAMBUS Dynamic Random Access Memory (RDRAM) 

and/or any other type of random access memory device. The non-volatile memory 

816 may be implemented by flash memory and/or any other desired type of memory 

device. Access to the main memory 814, 816 is controlled by a memory controller.  

[0096] The processor platform 800 also includes an interface circuit 820. The 

interface circuit 820 may be implemented by any type of interface standard, such as 

an Ethernet interface, a universal serial bus (USB), and/or a PCI express interface.  

[0097] One or more input devices 822 are connected to the interface circuit 820. The 

input device(s) 822 permit a user to enter data and commands into the processor 812.  

The input device(s) can be implemented by, for example, a keyboard, a mouse, a 

touchscreen, a track-pad, a trackball, isopoint and/or a voice recognition system.  

[0098] One or more output devices 824 are also connected to the interface circuit 820.  

The output devices 824 can be implemented, for example, by display devices (e.g., a 

liquid crystal display, a cathode ray tube display (CRT), a printer and/or speakers).  

The interface circuit 820, thus, typically includes a graphics driver card.  

[0099] The interface circuit 820 also includes a communication device such as a 

modem or network interface card to facilitate exchange of data with external 

computers via a network 826 (e.g., an Ethernet connection, a digital subscriber line 

(DSL), a telephone line, coaxial cable, a cellular telephone system, etc.). The example 

interface circuit 820 may implement the return path interface 216 and/or the network 

interface 218 of FIGS. 2 and/or 3.  

[00100] The processor platform 800 also includes one or more mass storage 

devices 828 for storing software and data. Examples of such mass storage devices 828 

include floppy disk drives, hard drive disks, compact disk drives and digital versatile 

disk (DVD) drives. The mass storage device 828 may implement the input database 

214 of FIGS. 2 and/or 3.  

[00101] The coded instructions 832 of FIGS. 5-7 may be stored in the mass 

storage device 828, in the volatile memory 814, in the non-volatile memory 816, 

and/or on a removable storage medium such as a CD or DVD.  

[00102] Although certain example methods, apparatus and articles of 

manufacture have been described herein, the scope of coverage of this patent is not 

limited thereto. On the contrary, this patent covers all methods, apparatus and articles 
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of manufacture fairly falling within the scope of the appended claims either literally or under the 

doctrine of equivalents.  

[00103] The following clauses provide some aspects of the present disclosure: 

1. A method, comprising: 

obtaining ambient audio for a time period from a location including a media presentation 

device; 

detecting encoded information present in the ambient audio; 

crediting a first portion of the time period for the media presentation device to first media 

based on the encoded information; 

determining an on/off state of the media presentation device for a second portion of the 

time period different than the first portion based on the ambient audio; and 

crediting the second portion of the time period based on the on/off state of the media 

presentation device.  

2. A method as defined in clause 1, further comprising: 

computing a signature of the ambient audio corresponding to a third portion of the time 

period different from the first and second portions; and 

crediting the third portion of the time period to the first media or to second media based 

on the signature.  

3. A method as defined in clause 2, further comprising comparing the signature to a second 

signature, wherein crediting the third portion of the time period to the first media or to second 

media is based on the comparison.  

4. A method as defined in clause 2, wherein crediting the first portion based on the encoded 

information is performed before crediting the third portion based on the signature, and crediting 

the third portion is performed prior to crediting the second portion based on the on/off state of 

the media presentation device.  

5. A method as defined in clause 2, wherein crediting the third portion based on the 

signature comprises overriding a determination that the media presentation device is in an off 

state during the third portion with a determination that the media presentation device is in an on 

state based on a comparison of the signature to a reference signature.  

6. A method as defined in clause 1, wherein crediting the second portion comprising 

assigning an off state to the second portion.  
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7. A method as defined in clause 1, wherein crediting the first portion comprises overriding 

a determination that the media presentation device is in an off state during the first portion with a 

determination that the media presentation device is in an on state based on detecting the encoded 

information.  

8. A method as defined in clause 1, wherein obtaining the ambient audio comprises 

recording the ambient audio at the location.  

9. A method as defined in clause 1, wherein obtaining the ambient audio comprises 

receiving a data file including the ambient audio.  

10. A method as defined in clause 1, wherein detecting the encoded information comprises 

extracting a steganographically encoded watermark.  

11. A method as defined in clause 1, wherein determining the on/off state of the media 

presentation device is based only on the ambient audio.  

12. An apparatus, comprising: 

a code detector to detect encoded information present in ambient audio collected from a 

monitored location; 

an on/off detector to determine a first portion of a time period during which a media 

presentation device in the monitored location is in an on state and to determine a second 

portion of the time period during which the media presentation device is in an off state based 

on the ambient audio; and 

a location creditor to credit a third portion of the time period for the media presentation 

device to first media based on the encoded information and to credit a fourth portion of the 

time period different from the third portion based on the on state or the off state of the media 

presentation device during the fourth portion of the time period.  

13. An apparatus as defined in clause 12, further comprising a microphone to collect the 

ambient audio in the location including the media presentation device during a time period.  

14. An apparatus as defined in clause 12, further comprising a network interface to receive 

the ambient audio via a network.  

15. An apparatus as defined in clause 12, further comprising a signature generator to generate 

a signature of a portion of the ambient audio, the location creditor to credit a fifth portion of the 

time period based on the signature.  

16. An apparatus as defined in clause 15, wherein the location creditor is to credit the third 

portion based on the encoded information prior to crediting the fifth portion based on the 
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signature, and is to credit the fifth portion prior to crediting the fourth portion based on the on 

state or the off state of the media presentation device.  

17. A computer readable storage medium comprising computer readable instructions which, 

when executed, cause a processor to at least: 

access ambient audio for a time period from a location including a media presentation 

device; 

detect encoded information present in the ambient audio; 

credit a first portion of the time period for the media presentation device to first media 

based on the encoded information; 

determine an on/off state of the media presentation device for a second portion of the 

time period different than the first portion based on the ambient audio; and 

credit the second portion of the time period based on the on/off state of the media 

presentation device.  

18. A storage medium as defined in clause 17, wherein the instructions are to further cause 

the processor to: 

computing a signature of the ambient audio corresponding to a third portion of the time 

period different from the first and second portions; and 

crediting the third portion of the time period to the first media or to second media based 

on the signature.  

19. A storage medium as defined in clause 18, wherein the instructions are to further cause 

the processor to compare the signature to a second signature, wherein crediting the third portion 

of the time period to the first media or to second media is based on the comparison.  

20. A storage medium as defined in clause 18, wherein the instructions are to cause the 

processor to credit the first portion based on the encoded information before crediting the third 

portion based on the signature, and to credit the third portion prior to crediting the second portion 

based on the on/off state of the media presentation device.  

21. A storage medium as defined in clause 18, wherein the instructions are to cause the 

processor to credit the third portion based on the signature by overriding a determination that the 

media presentation device is in an off state during the third portion with a determination that the 

media presentation device is in an on state based on a comparison of the signature to a reference 

signature.  
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22. A storage medium as defined in clause 17, wherein the instructions are to cause the 

processor to credit the second portion by assigning an off state to the second portion.  

23. A storage medium as defined in clause 17, wherein crediting the first portion comprises 

overriding a determination that the media presentation device is in an off state during the first 

portion with a determination that the media presentation device is in an on state based on 

detecting the encoded information.  

24. A storage medium as defined in clause 17, wherein obtaining the ambient audio 

comprises recording the ambient audio at the location.  

25. A storage medium as defined in clause 17, wherein obtaining the ambient audio 

comprises receiving a data file including the ambient audio.  

26. A storage medium as defined in clause 17, wherein detecting the encoded information 

comprises extracting a steganographically encoded watermark.  

27. A storage medium as defined in clause 17, wherein determining the on/off state of the 

media presentation device is based only on the ambient audio.  

28. A method, comprising: 

obtaining encoded information extracted from ambient audio, the ambient audio being 

recorded during a time period in a location including a media presentation device; 

crediting a first portion of the time period for the media presentation device to first media 

based on the encoded information; 

obtaining an on/off state of the media presentation device for a second portion of the time 

period different than the first portion, the on/off state being based on the ambient audio; and 

crediting the second portion of the time period based on the on/off state of the media 

presentation device.  

29. A method as defined in clause 28, wherein obtaining the encoded information comprises 

receiving the encoded information in a data file from an audience measurement device located in 

the location.  

30. A method as defined in clause 28, further comprising: 

obtaining a characterization of the ambient audio corresponding to a third portion of the 

time period different from the first and second portions; and 

crediting the third portion of the time period to the first media or to second media based 

on the signature.  
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31. A method as defined in clause 30, wherein obtaining the characterization comprises 

receiving a digital signature in the data file from an audience measurement device located in the 

location.  

32. An apparatus, comprising: 

a processor; and 

a memory comprising computer readable instructions which, when executed, cause the 

processor to: 

access encoded information extracted from ambient audio, the ambient audio 

being recorded during a time period in a location including a media presentation device; 

credit a first portion of the time period for the media presentation device to first 

media based on the encoded information; 

access an on/off state of the media presentation device for a second portion of the 

time period different than the first portion, the on/off state being based on the ambient 

audio; and 

credit the second portion of the time period based on the on/off state of the media 

presentation device.  

33. An apparatus as defined in clause 32, wherein the instructions are to cause the processor 

to access the encoded information in a data file received from an audience measurement device 

located in the location.  

34. An apparatus as defined in clause 32, wherein the instructions are further to cause the 

processor to: 

access a characterization of the ambient audio corresponding to a third portion of the time 

period different from the first and second portions; and 

credit the third portion of the time period to the first media or to second media based on 

the characterization.  

35. An apparatus as defined in clause 34, wherein the instructions are to cause the processor 

to access a digital signature in a data file received from an audience measurement device located 

in the location.  

36. A computer readable storage medium comprising computer readable instructions which, 

when executed, cause a processor to at least: 

access encoded information extracted from ambient audio, the ambient audio being 

recorded during a time period in a location including a media presentation device; 
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credit a first portion of the time period for the media presentation device to first media 

based on the encoded information; 

access an on/off state of the media presentation device for a second portion of the time 

period different than the first portion, the on/off state being based on the ambient audio; and 

credit the second portion of the time period based on the on/off state of the media 

presentation device.  

37. A method, comprising: 

obtaining ambient audio for a time period from a location including a media presentation 

device; 

computing a signature of the ambient audio; 

crediting a first portion of the time period for the media presentation device to first media 

based on the signature; 

determining an on/off state of the media presentation device for a second portion of the 

time period different than the first portion based on the ambient audio; and 

crediting the second portion of the time period based on the on/off state of the media 

presentation device.  

38. A method as defined in clause 37, further comprising comparing the signature to a second 

signature, wherein crediting the first portion of the time period to the first media is based on the 

comparison.  

39. An apparatus, comprising: 

a signature generator to compute a signature of ambient audio collected from a monitored 

location; 

an on/off detector to determine a first portion of a time period during which a media 

presentation device in the monitored location is in an on state and to determine a second portion 

of the time period during which the media presentation device is in an off state based on the 

ambient audio; and 

a location creditor to credit a third portion of the time period for the media presentation 

device to first media based on the signature and to credit a fourth portion of the time period 

different from the third portion based on the on state or the off state of the media presentation 

device during the fourth portion of the time period.  
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40. An apparatus as defined in clause 39, wherein the location creditor is to compare the 

signature to a reference signature associated with the first media, and wherein crediting the third 

portion of the time period is based on the comparison.  

41. A computer readable storage medium comprising computer readable instructions which, 

when executed, cause a processor to at least: 

access ambient audio for a time period from a location including a media presentation 

device; 

compute a signature of the ambient audio; 

credit a first portion of the time period for the media presentation device to first media 

based on the signature; 

determine an on/off state of the media presentation device for a second portion of the 

time period different than the first portion based on the ambient audio; and 

credit the second portion of the time period based on the on/off state of the media 

presentation device.  

42. A method, comprising: 

obtaining a characterization of ambient audio, the ambient audio being recorded during a 

time period in a location including a media presentation device; 

crediting a first portion of the time period for the media presentation device to first media 

based on the characterization; 

obtaining an on/off state of the media presentation device for a second portion of the time 

period different than the first portion, the on/off state being based on the ambient audio; and 

crediting the second portion of the time period based on the on/off state of the media 

presentation device.  

43. A method as defined in clause 42, wherein obtaining the characterization comprises 

access a digital signature in a data file received from the media presentation device.  

44. A method as defined in clause 42, further comprising comparing the characterization to a 

reference characterization, wherein crediting the first portion is based on the comparison.  

45. An apparatus, comprising: 

a processor; and 

a memory comprising computer readable instructions which, when executed, cause the 

processor to: 
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access a characterization of ambient audio, the ambient audio being recorded 

during a time period in a location including a media presentation device; 

credit a first portion of the time period for the media presentation device to first 

media based on the characterization; 

access an on/off state of the media presentation device for a second portion of the 

time period different than the first portion, the on/off state being based on the ambient 

audio; and 

credit the second portion of the time period based on the on/off state of the media 

presentation device.  

46. An apparatus as defined in clause 45, wherein the instructions are to cause the processor 

to access the characterization from a data file received from the media presentation device.  

47. An apparatus as defined in clause 45, wherein the instructions are further to cause the 

processor to compare the characterization to a reference characterization, wherein crediting the 

first portion is based on the comparison.  

48. A computer readable storage medium comprising computer readable instructions which, 

when executed, cause a processor to at least: 

access a characterization of ambient audio, the ambient audio being recorded during a 

time period in a location including a media presentation device; 

credit a first portion of the time period for the media presentation device to first media 

based on the characterization; 

access an on/off state of the media presentation device for a second portion of the time 

period different than the first portion, the on/off state being based on the ambient audio; and 

credit the second portion of the time period based on the on/off state of the media 

presentation device.  

49. A storage medium as defined in clause 48, wherein the instructions are to cause the 

processor to access the characterization from a data file received from the media presentation 

device.  

50. A storage medium as defined in clause 48, wherein the instructions are further to cause 

the processor to compare the characterization to a reference characterization, wherein crediting 

the first portion is based on the comparison.  
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CLAIMS: 

1. A method, comprising: 

obtaining, with a processor, ambient audio for a time period from a monitored location 

including a media presentation device; 

without measuring power drawn by the media presentation device, determining, with the 

processor, the media presentation device was in an off state during the time period based on a 

gain level applied by an automatic gain controller (AGC) at the monitored location during the 

time period; 

computing a signature of the ambient audio during the time period; 

overriding the determination that the media presentation device was in the off state 

during the time period with a determination that the media presentation device was in an on state 

during the time period when the signature matches a reference signature; and 

crediting the media presentation device with presenting media during the time period 

based on the matching signature.  

2. The method as defined in claim 1, wherein the obtaining of the ambient audio includes 

recording the ambient audio at the monitored location.  

3. The method as defined in claim 1, wherein the obtaining of the ambient audio includes 

receiving a data file including the ambient audio.  

4. The method as defined in claim 1, wherein the overriding of the determination that the 

media presentation device was in the off state is based only on the ambient audio.  

5. A tangible computer readable storage medium comprising computer readable instructions 

which, when executed, cause a processor to at least: 

access, with the processor, ambient audio collected for a time period at a monitored 

location including a media presentation device; 

without measuring power drawn by the media presentation device, determining, with the 

processor, the media presentation device was in an off state during the time period based on a 

gain level applied by an automatic gain controller (AGC) at the monitored location during the 

time period; 

generating a signature based on the ambient audio collected for the time period; 
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override the determination that the media presentation device was in the off state during 

the time period with a determination that the media presentation device was in an on state during 

the time period when the signature matches a reference signature; and 

credit the media presentation device with presenting media based on the matching 

signature.  

6. The storage medium as defined in claim 5, wherein the ambient audio is recorded at the 

monitored location.  

7. The storage medium as defined in claim 5, wherein the ambient audio is stored in a data 

file.  

8. The storage medium as defined in claim 5, wherein the instructions cause the processor to 

override the determination that the media presentation device is in the off state based only on the 

ambient audio.  

9. An apparatus, comprising: 

a signature generator to compute a signature of the ambient audio; 

an on/off detector to determine an on/off state of the media presentation device based on 

a gain level applied by an automatic gain controller to collect the ambient audio; and 

a location creditor to, when the signature matches a reference signature corresponding to 

the media, override a determination by the on/off detector that the media presentation device was 

in the off state with a determination that the media presentation device was in the on state, and to 

credit the media presentation device with presenting the media.  

10. The apparatus as defined in claim 9, wherein the ambient audio is recorded at a 

monitored location.  

11. The apparatus as defined in claim 9, wherein the signature generator receives a data file 

including the ambient audio.  

12. The apparatus as defined in claim 9, wherein the location creditor is to override the 

determination by the on/off detector that the media presentation was in the off state based only 

on the ambient audio.  
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13. An apparatus, comprising: 

a signature generator to compute a signature of ambient audio; 

an on/off detector to determine an on/off state of a media presentation device based on a 

gain level applied by an automatic gain controller to collect the ambient audio; and 

a location creditor to credit the media presentation device with presenting media when 

the signature matches a reference signature irrespective of the determination of the on/off state 

by the on/off detector, the location creditor to not credit the media presentation device with 

presenting media when the signature does not match a reference signature and the on/off detector 

determines the media presentation device is in the off state.  

14. The apparatus as defined in claim 13, further including a microphone to collect the 

ambient audio.  

15. The apparatus as defined in claim 13, wherein the signature generator receives a data file 

including the ambient audio.  

16. The apparatus as defined in claim 13, wherein the location creditor is to override the 

determination by the on/off detector that the media presentation was in the off state based only 

on the ambient audio.  

The Nielsen Company (US), LLC 

Patent Attorneys for the Applicant 

SPRUSON & FERGUSON 
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